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Improved Twist Drill Grinder. 


The engravings on this page and on page 2 
represent a machine for grinding twist drills, 
now being put on the market by Hill, Clarke 
& Co., Boston, Mass. 

It appears to be simple, and easy of adjust- 


ment. The grinding-wheel is seven inches 


in diameter, and has a reciprocating move- . 


ment of 2 of an inch, which gives a uniform 
wear to the wheel. 
and supplied with water from a pump which 
works automatically. The frame on which 
the wheel is mounted has a swivel motion, by 
which almost any desired angle can be ob- 
tained. 

With this machine the chuck is not de- 
pended upon to hold the drill central, as it is 
supported at or near the point by a side guide- 
rest while being ground, which insures its 
being ground true and central from the out- 
side. The drill being placed in the chuck so 
as to bring the cutting-lips in a proper posi- 
tion with the grinding-wheel, it is fastened to 
the chuck jaws, and the chuck and eccentric 
sleeve are locked together; they are then 
rotated by hand bodily on the guide-rest, and 
as the drill rises and falls on the rest, at the 
same time it receives a lateral motion, which 
gives the proper clearance to the back of the 
drill. 
erly ground, the drill should be drawn from 
the wheel—the back-and-forth 
being determined by means of a gauge on 
the screw—the chuck sleeve and eccentric are 
unlocked, and the chuck turned half around 
by means of an index. This movement 
brings the other lip of the drill in position to 
be ground. The wheel should run 2,800 
revolutions per minute. 
ie 


It is run in a close case, 


As soon as the lip operated on is prop- 


movement 








New Heayy Milling Machine. 

We present herewith an engraving show- 
ing a new design of milling machine intend- 
ed for heavy work in manufacturing opera 
tions, which has recently been brought out by 
Eynon & Ingersoll, of Cleveland, Ohio. 

The table has an feed motion, 
the arrangement of which is very clearly 


automatic 


shown in the cut, and is provided with an 
adjustable stop which can be set at any point 
along the table. There is also a hand move 
ment for the table, which 


either directly by the crank handle shown, 


can be operated 
for quick return, or by the small hand wheel 
on top of the vertical worm shaft, when it is 
desired to feed by hand. The sliding head 
which carries the spindle can be fed down 
while the machine is running, by means of 
the large hand wheel on top, and has a ver 
tical movement of 12 inches. 

The spindle, which isof hammered steel, is 
1 inches diameter, is provided with an ‘anti 
friction” 
provide for easy adjustment for wear, and is 


taper journal so arranged as to 


powerfully geared. The arbor, which is made 
heavy, to secure ample rigidity for taking 
heavy cuts, with gangs of cutters, fits into a 
tapered hole in the spindle 7 inches in length, 
and has an outer bearing 2 inches diameter 
and 5 inches long. 

It will be noticed that the table is quite 
heavy, has a_ bearing 
length, and that the machine as a whole is of 
a heavy and substantial design, apparently 
well calculated for the work it is intended 
to do. 

A shelf is provided above the arbor, upon 


nearly equal to its 
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Twist DRILL GRINDER. 


which a vessel containing oil or soda water 
may be placed, and provision is made for 
drawing it off through the cock shown at the 
end of the table. 

The machine is built in sizes ranging from 
12 inches square between housings with 6 foot 
table, to 24 inches square with 10 foot table, 


and has been designed especially for such 
work as milling the beds of lathes, valve 
seats, ends of large connecting-rods, boxes, 
test pieces, cutting key-ways, slotting, surfac- 
ing, and other kinds of general machine 
shop work to which milling operations are 


adapted. 
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About Belts and Pulleys. 


By FranK H. RicHarps. 


FIRST PAPER. 


SOME FAMILIAR FACTS—SOME NOT SO 
FAMILIAR, 

In the shopand in the trade some topics 
are so familiar that everybody is supposed to 
know all about them. This, it is safe to say, 
is never the fact. There is always much to 
be said—and then much will be left unsaid— 
concerning the things that we know all about. 
The loss resulting from tight belts is not al- 
ways known, or, if known, is not generally 
appreciated, or the practice would be less 
prevalent. The items of from this 
source are numerous. Where the size of the 
belt and the pulley surface is ample, the fact 


loss 


of loss from unnecessary tension is easily 
demonstrable, although it may be difficult to 
compute the amount. The more frequent 
and serious trouble is in trying to get a belt 
to do too much. Here, tirst, there is the loss 
which is supposed to be the gain ; that is, 
the loss in the cost of belting. It is, per- 
haps, not fair to attribute insufficient belts to 
incom- 
petence or guesswork in computing belt ca- 
When we try 


pinching economy. Carelessness or 
pacity is generally to blame. 
to make a belt transmit more power than it is 
properly capable of the belt is stretched 
out of shape, often becomes crooked from 
this cause, one edge yielding more than the 
other, it tears out at the lace holes and must 
soon be replaced by another, while in a place 
where it was not over-strained it could easily 
have lasted twice or four times as long. 
Then, resulting from the tight belt, there is 
the friction shafting 
journals, constantly absorbing unnecessary 
power, causing inordinate wear, and demand- 
ing renewal of shafting or boxes long before 


additional upon the 


itis due. It is astonishing how long a line 
shaft will run if not in any way over-strained, 
and if looked after with 
know a line which has been in pretty constant 
That is long enough. 
The growth and changes of business do not 


reasonable care. I 
use thirty-five years. 
often give one a chance to last as long as that 


It is more astonishing how 
is sometimes run 


in this country. 
short a time a shaft under 
other conditions before demanding renewal. 
I have known shafts wornin the journals to 
one-half the diameter, and twisted off in less 
One shaft which I 
I carry in my mind as an admirable sample 


than a year. once found 
combination of all bad conditions. Of course 
itcame to a bad The shaft 
small, to begin with ; the driving pulley was 


end, was too 
on the end outside the hanger; the pulling 
side of the belt was on the top; the belt was 
too tight ; rigid box in the hanger; shaft out 
of line and out of level ; running in excess- 
ive heat, being over the back of the boiler ; 
covered with gritty dust ; insufficiently oiled, 
a so-called automatic oiling device being de- 
pended upon ; the journal inaccessible when 
the shaft was turning, and forgotten when 
the shaft was still. Automatic oilers, like all 
other automatic devices, are incomplete and 
unreliable if they have not some way of tell- 
ing when they cease to operate, 

Sesides when the belt is insufficient for 
the work it has to do, another frequent rea- 
son for carrying tight belts is on account of 
the improper condition of the surface of 


either the belt or the pulley. Pulleys may 
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become too smooth and polished for the belt 
to adhere to properly, and where they be- 
come so by use, it of course always tells of 
slipping belts. The best driving surface for 
a pulley is the surface as a tool leaves it with 
a broad scraping cut. Belts once in good 
condition, and that are not looked after, will 
not necessarily remain so. We might say 
that, through the mere perversity of inani- 
mate things they would necessarily get worse. 
Belts often run near ceilings, or in hot places, 
and become hard and dry and dusty, and in- 
capable of doing one-half what they should. 
Some, again—usually small belts—run_ close 
to dripping hangers, or in places where they 
become saturated, and the pulleys dripping 
and slippery with oil. I have often used 
powdered chalk to absorb the oil in such 
cases. New belts are, of course, always dry 
and hard, and need to be oiled and softened 
before they are ready to drive, The preva- 
lent custom is to ignore this, The new belt 
is got and put on and started, and if it will 
not drive it is tightened up until it will. 
They begin to oil the belt when they think of 
it, or when they have time, or when com- 
pelled to do something as a last resort to 
make the belt do its work. 

I have learned much of the little that I 
know by the aid of rough-and-ready experi- 
ments, have tested and proved many theories, 
have upset many of my own. What I offer 
now neither proves nor disproves anything 
that I know of, but it may serve to call the 
attention of some to the important subject of 
belt surface, and perhaps encourage more in 
structive and careful trials by others. 

I have a piece of new belt 14” wide, light 
and not very hard, and in this respect not so 
bad to begin with as the average new belt. 
Then I have a pulley 10” diameter that I tix 
up in the vise. The surface of the pulley 
was finished in the lathe with a file, but if 
has laid away and got rusty all over. I oil 
it well and wipe it off clean, and it presents 
a surface very favorable for belt adhesion. 
Now I take the piece of new belt and tie a 
weight of one pound at one end, and this 
weight stays there through all the trials. On 
the other end, after weighing it, I tie a basket 
into which I can put weights as required. 
First I lay the belt over the pulley with the 
hair side in contact with it, and I place 
weights in the basket until the belt slips. 
The weight, including weight of basket, is 
23 pounds. I now turn the belt over and try 
it with the flesh side to the pulley, and it 
takes 94 pounds to slip the belt. 


and working the oil in, softening the belt, 
but leaving the surfaces finally dry. Then 
upon trying it again it takes 6 pounds to 
make the belt slip upon the hair side, and 14 
pounds upon the flesh side. I then take some 
hard soap and rub over the flesh side of the 
belt, rubbing it into the whole surface, and 
wiping off all that I can. Here the weight 
to make the belt slip can hardly be stated as 
a fixed quantity. I put it at 11 to 15 pounds. 
It begins to crawl just perceptibly at 11, 
and fast at 15. I 
dust the belt and pulley with fine ashes, and 
the belt slips at 8 pounds. 


it does not slip very 


IL clean the soap 
and ashes off, and oil the belt and pulley to 
excess, and the belt slips at 5 pounds. I 
wipe the oil off as thoroughly as I can, and 
the belt gets dry by absorption, I put on a 
lot of finely powdered rosin, and the belt 
slips as easily as with the ashes. I warm the 
pulley to about 120° Fahr. by rolling it in 
water, and I cannot make the belt slip with 
30 pounds weight. The belt is not cemented 
on; it unrolls from the pulley without per- 
ceptible adhesion, but the rosin on the pulley 
is slightly sticky when touched with the 
finger. 

Mr. Harris Tabor, some eight or nine years 
ago, gave to the readers of the AMERICAN 
MACHINIST an account of some primitive ex- 
periments with a belt and pulley similar to 
these ; but his trials, I think, were for exhib- 
iting another line of facts, and had no refer- 
ence to the condition of the belt surface. 

So far as I know, nothing about belts has 
been discussed, or, at talked 


more least, 


about, than as to the proper side of the belt 
I think the matter has 
thoroughly 


to use to the pulley. 


never been tried or 





I then take 
the belt and oil it well on both sides, rubbing 


tatively settled, although the majority now 
use the hair side to the pulley. This is prob- 
ably one of those epidemics of fashion which 
sometimes have as much to do with deter- 
mining mechanical practice as they have in 
shaping feminine attire. I confess to a weak- 
ness for using the hair side outward, and 
would personally always do so, if for no 
other reason, because it looks so much better. 
I have watched belts, I suppose, for twenty 
years, in quest of superior results from turn- 
ing them over, and I have not found any. 

I tind a plenty of men in the shop—and one 
would be a plenty, but I mean many—who 
do not understand the action of the crowning 
faced pulley upon the belt that it carries, 
whereby the belt is kept central upon the 
pulley. 
number who cannot see why a belt should 
shafts 


For instance, I have encountered a 
near ends of two 
that are not parallel, and yet should 
ward the high side or larger diameter of the 
pulley. 
worth while to tell again, for the sake of those 


crowd toward the 


go to- 
So such a simple thing as this it is 


who do not know and would like to, and not 
for those who know it all. There is another 
thing to be said about these repeated rehearsals 
of first principles, even for those who long ago 
learned them. A familiarity with different 
modes of stating these things gives facility in 
communicating them to the learners, and so 
promotes the general diffusion of essential 
knowledge. 





DRILL GRINDER.—SEE 


TWIst 
PAGE 1. 
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100,000 tons of coal are 


DETAIL OF 


It is said that 
used yearly along 
Welch 
clusively used. 


The 
ex- 


canal. 
almost 


Panama 
now 


the 
smokeless coal is 
The use of anthracite coal 
has been advised, which leaves the United 
States collieries a chance to compete. 
———__--4>o _—___ — 


Some Stray Kinks. 
By C. L. REDFIELD. 


With the area and diameter of any circle 
known, required a simple graphical method 
of finding the area due to any other diameter 
or a diameter due to any other area. 

Suppose we take the diameter 2 with the 
area 3.1416 known quantity from 
which to all Any other 
diameter and area may be chosen, but this 


as the 


calculate others. 


one is the easiest to remember. Draw the 
indefinite straight line A #, Fig. 1, and 


with a diameter equal to 3.1416 draw the 
ADC. With a radius 
equal 2 and with A as a center, cut the semi- 
circumference A D C in D. Through D 
erect the perpendicular // #, then will the 
distance A # be a constant for every diame- 
Let it be required to find by 
this diagram a diameter that has an area 


semi-circumference 


ter and area. 


equal 5, Lay off A #=5 and draw the 
semi-circumference A G #F’, then will the 
distance A @ be the required diameter. If the 


diameter is given and the area required, take 
A asacenter, and with the given diameter asa 
the line H £# in G, the 
line A G at right angles with the line cutting 
A Bin K, then will A be the center of a 
circle passing through A and G, and 
diameter, A #’, will be the required area. 

This diagram is susceptible of a 
variety of applications. 
the line A B may be areas, capacities, 
weights, tensile strengths, or in fact anything 


radius, cut sisect 


its 


great 
The diameters on 


that is made up of area and a constant 
quantity. The distances from A to the line 
i FE are always diameters, sides of a square, 
constant The 


for each kind of 


or some component of area, 


distance A # is different 


tion of the same kind. If we say that a bar 
of 1’ round iron has a safe tensile strength 
of 7,000 pounds, then we lay off A F=7, 
draw the arc on this diameter and lay off 
A G=1. The position of G gives the loca- 
tion of the line H EZ, from which the tensile 
strength for any diameter may be found. 
A diamter A JD will have a tensile strength 
A C. 

The advantage of this diagram lies in the 
fact that it is impossible to remember all 
areas, while it is 
comparatively easy to remember one out of 
With this one known, it matters 
not whether the tables are at hand or not, as 


weights, strengths, etc., 
each table. 


it is Comparatively easy to find any other 
without calculation or liability of error. 


It is a well-known geometrical fact that 
the angle within a semi-circumference is a 
right angle. Pattern makers may take 


advantage of this in the making of core- 
boxes, in the manner shown in Fig. 2. If 
the core-box has been cut out accurately, 
then the square will touch at three places— 
If it 
touches at only two places, one being on the 


the two edges and a point in the curve. 


curve, then it is not cut out deep enough ; if 
it touches only at the two edges, then it is cut 
too deep by the amount of clearance between 
and the curve. By giving the 
oscillation, to 


the corner 
square an make the corner 
sweep the entire surface of the curve, the 
accuracy of the curve at that point may be 
ascertained, and by trying at several points 
the the may 


termined. The square may thus be made to 


truth of whole box be de- 


of core-boxes, 


square will fit any size, while a templet only | 


fits one. There is an opportunity here for 


some one to get up a core-box plane that will | 


produce any semi-circumference accurately 
and quickly. The only care that would 
have to be exercised by the workman would 
be the placing of two parallel metal surips as 
shown at a and 6. These strips are of course 
not necessary when simply using the square to 
test the accuracy of the work, but would 
be necessary in the use of a core-box plane 
made on this principle. 

The setting of an engine valve generally 
about it. 
Especially is this the case where the ‘ 


has a halo of mystery thrown 


setter” 
is a man who really has very little knowl- 
edge of valve motions, but who has learned 
some kink which he regards as a momentous 
secret, and which to give away would be 
little short of criminal folly. 

By carefully observing the following di- 
rections any one may quickly and accurately 
slide valve about which he has 


set oa no 


previous information. Disregarding the 


H 
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SOME STRAY KINKs. 


position of the engine entirely, set the eccen 
tric carefully on one of its dead centers. 


Then adjust the length of the eccentric 
rod (or valve stem) so that the valve 
will show one port wide open. If, on 
turning the eccentric to the other dead 


authori- proposition, but is constant for every proposi-{ center, the valve shows the other port just 


| area we must first establish the 
take the place of a templet in the making 
with the advantage that the | 
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wide open, then the length of the rod 
right. If, however, the valve 
wide open port, measure the distance f) 
the end of the valve to the edge of the por 
and mark half way. Then adjust the len; 
of the rod so as to bring the valve to 1 
mark, which will give the proper len; 
When the valve rod length is found, set 
engine on the dead center and advance 
eccentric ahead of the crank until the \ 
shows the required lead—usually about 
one-hundredth of the cylinder diamet 
then the eccentric, and the jol 
done. 


moves | 


fasten 
Ten minutes should usvally sut 
for the whole job where the engine is of 
ordinary slide valve type. The same pri: 
ples explained here hold good for any va 
motion of the slide type, whether rocki: 
piston, or single valve automatic. 
ee ane ae 
Modern Locomotive Construction. 


By J. G. A. MEYER. 


SEVENTY-SECOND PAPER. 


Stress Per Inch on the Main Ro 
Bolts.—In our last paper we have given thi 
method for finding the shearing force t 
which the bolts in the main rod are sul 
jected. Our next step will be to find th 
area necessary to resist this shearing force 


Square 


and this area will be equal to the total 
the bolts throug! 
order to find this 
stress whicl 
should be allowed per square inch. For thi 
sake of simplicity, we shall consider that 


cross-sectional area of all 


one end of the rod. In 


these straps are subjected to a shearin, 
stress only, and shall consider that the total 
stress is equal to the total pressure on the 
piston. Now, assuming, as we have done 
before, that the pressure in the cylinders 
on locomotives at present in service, whose 
safety valves are set to 130 pounds, will 
be 120 pounds per square inch, and then de 
termining by calculation the stress (due to the 


| pressure of 120 pounds) which has been 


allowed per square inch of cross-sectional 
area of the main rod bolts used in 
engines, we find that this stress per square 
inch varies in different from 
7,000 to 9,000 pounds, and in one case we 
found the stress to be as high as 12,000 
Our experience 


these 


locomotives 


pounds per square inch. 
leads us to believe that, when the best quality 
of iron is used, 8,000 pounds per square 
of the 
rod bolts will give good results and should 


The best quality of wrought 


inch of the cross-sectional arca main 
be adopted. 
iron of which these bolts are generally mad: 
possesses an ultimate shearing strength of 
56,000) pounds per square 
if we now 


about 


inch ; assume that these 


bolts are simply subjected to a 
shearing stress, and allow 8,000 


pounds per square inch of section, 


we adopt 7 as a factor of safety 


Hence, if the ultimate shearing 
strength of the iron is less than 


56,000 pounds per square inch, say 
itis only 49,000 pounds, then the 
be 
per square inch will be equal to 

49,000 


zw safe working stress to allowed 


=7,000 pounds. 


From the foregoing remarks we conclude 
that the total cross-sectional area of the bolts, 


that is, the area which has to resist the 
shearing force, must be proportioned so that 
the stress per square inch will be 8,000 


pounds, 

After this, when the number and diameters 
of the bolts are to be established, we may be 
compelled to change this stress of 8,000 
pounds per square inch, because the general 
practice in locomotive building is to avoid 
aly and y's of an inch in the diameters of the 
bolts, and therefore, in establishing the 
nearest number, and adopting the nearest 
practical diameters to those for which the 
of the caleulations call 
may be somewhat greater or less than 8,000 


result for, the stress 
pounds per square inch ; indeed, we may 
have to be satisfied as long as the stress falls 
within the limits of 7,500 to 8,500 per square 
inch for the best quality of iron, For an in 
ferior quality of iron the stress should be less. 
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Now, having established the stress to be 
ywed per square inch, we can easily find 
total cross-sectional area of the main rod 
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AMBHRICAN 


| , : 
Exrample 85.—The total pressure on one} Frample 87.—What should be the diameter 


main rod of a locomotive—cylinders 18X24] of the bolt shown in the rear end of the 
—is 31,000 pounds, the width of the strap is| main rod, Figs. 431, 482? The cylinder is 


which is the maximum pressure on the main 
rod. 


The total cross-sectional area to resist 











polts through one end of the rod by the 
following rule: 

2ule 51.—Divide the total pressure on the 
main rod, as found by the diagram, Fig. 
420, by 8,000; the quotient will be the total 
cross-sectional area of the main rod _ bolt 
through one of its ends. 

Hrample 82.—The total 
main rod given in Example 81 is 24,524.25 


pressure on the 


p inds; What will be the total cross-sectional 
arca of the bolts ? 
ee ah 065 square inches. 
8,000 F 
as we have stated before, are tapered, hence, 
when we speak of the diameters of the 
bolts we mean their 
small diameters, In 
large number of 
Jocomotives the rear 
generally 
wider than the front 
or crosshead strap. 
Careful observation 
indicate 
that the diameter of 
any one of these 
bolts should be 


strap is 


seems to 





2% inches ; 
bolts. | the 


bolt should be 


diameter is .69 square inch ; hence, according 
to Rule 58, the number of bolts required will 
Diameter of Main Rod Bolts.—These bolts, | pe 


tind the diameters and number of | 1216 inches ; maximum steam pressure in 
cylinder, 120 distance 
51, the total cross-sec- | through which the axle-box can move below 


pounds ;_ the 
According to Rule 


ent from any we have previously shown, the 


According to Rule 52, the diameter of each 
Here we will 


foregoing rules are applicable. 
first have to tind the total maximum pressure 
on the rod, as explained in the last paper, 
and illustrated in diagram, Fig. 340. The 
inches in diameter is 


or 

wiv 018 183 
3 =. 916, Say j¢¢@ in. 

The cross-sectional area of a bolt }§ inch 

area of a piston 12 

113.10 square inches, hence the total press- 


ure on the piston is equal to 


3.87 


2x.69 


2.8: say 3 bolts. 





113.10 «x 120 13,572 pounds ; 


ae & 





ning on one of the elevated roads ; 


shearing must be, according to Rule 51: 


13764.7 . 
th 1.72 square inches, 


| S000 
tional area of the bolts should be | the center line of motion of the piston is 2 and 
le age | inches. 1.72 
000 = 3-87 sq. in. | Although the design of this rod is differ - .86 square inch, 


which will be the cross-sectional area of the 
bolt. 
sectional area is .86 square inch is nearly 1), 


The diameter of the bolt whose cross 
1 


inch, agreeing very closely with diameter of 
the bolt given in the illustration. 
Figs. 431, 432 


Figs. 433, 484 a side rod used on engines run- 


represent a main rod, and 


the cylin- 


ders for these engines are 12 inches diameter 


and16 inches stroke. 








656 
) 
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Steel 








Fig. 433 








The rods are very 

| good ones, and well 
s & adapted for these 
=> engines. The de 
sign of the main 


rod differs from the 
designs of rods pre 
viously given, Straps 
are not used; the 
rear end is an open 








one, which, after the 











equal to about one- 
third the width of 
the rear strap; in 


some engines the A. 
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diameters are a little 
creater,and in others ——— -— * 


a little less than 


| ee es 
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bearings have been 
placed in position, 
is closed by the 
steel block A, firmly 
held in’ position by 
the bolt B. This 


bolt must be strong 








Fig. 434 Ps ! 


enough to resist the 








this proportion. We 


aay therefore —as- 


sume that it is good O 


practice to make the 
diameter of the bolt 
(as near as possible 
as the avoidance of 
64th or 32d of an 
inch in the diameter 
will allow), equal to 
one-third of the 
widti: of the 
strap. 


rear 
Hence we 
have the following 
rule : 

Rule 52.—Divide 
the width of the 
rear strap in inches 
by 8, the quotient 
will be the diameter 
of the bolt. 


a 
a 


Bearings of 


Taper of Bolts '4 in 12 





Steel 








Phosphor Bronze _,, , 


| pull of the rod. The 
front end of the rod 
is designed to suit a 


class of crossheads 


with a single slide, 
such as is shown in 
Fig. 248. 

The design of the 
side rod also differs 
from. the designs of 
side rod previously 
Here the 
straps have been re- 


given. 
tained, but keys are 
not used, 
——_—_+ee—_—_ 


Pe i le h Mechanical 
World says : 
Few steam fitters 





Fig. 431 














Hrample 838.—The 
width of the strap 
is 28 inches; find 
the diameter of the 


or 
© 





bolts. 
2.75 ie 

3 = .016, 
which is nearly 




















or engineers under- 
stand the valuable 
properties of graph- 
ite in making up 
joints ; this valuable 
mineral cannot be 
over-estimated in 
this connection, In- 
destructible | under 
all changes of tem- 








Fig. 432 + 





equal to §&% in. 
Avoiding 64th or 
32d inches, we say 
the diameter of the 
bolts should be 48 
inches. 
ers will make these bolts 7 inch diameter. 
Number of Bolts Through Each End of 
Main Rod.—When we know the diameters of 
the bolts, and 
area which has to resist the shearing force, 


Some build- 


also the total cross-sectional 


the number is easily determined by the fol 
lowing rule : 

Rule 538.—Divide the total 
area of the bolts, as found by Rule 51, by 


cross-sectional 


twice the cross-sectional area of one bolt ; 
the quotient will be the number of bolts re- 
quired. 

Erample 84.—The total cross-sectional area 
of the bolts is 3.065 square inches, the diame 
ters of the bolts 18 inches, 
will be 


of a 18 bolt is equal to .69 inch ; 


How many bolts 
required ? The cross-sectional area 


hence 


Sar 
00 TT? So 

The stress per inch, when the taper of the 
bolt is takeninto account, which, for the sake 
of simplicity, has been left out of considera- 
tion, will not exceed 8,500 pounds. 





MopDERN LOCOMOTIVE CONSTRUCTION, 


builders use three bolts 


locomotive 


Some consequently the line @ 4 in our diagram, Fig. 
430, represents 13,572 But the 
length of the line a bis not yet known, and 


must be found according to the instructions 


i inch in diameter for the same size of engine. pounds, 
Example 86. The total 

main rod of a locomotive—cylinders 20 x 24 
is 38,000 pounds, strap 3 inches wide ; find 


pressure on one 


given in the 71st paper. 
the diameters and number of bolts. In order to suit the conditions given in the 
example, the length of the line @ ¢ must be 


that is, the sum of half 


According to Rule 51, the total cross-sec 
tional area of the bolts will be 

38000 

8000 


equal to 10 inches ; 
the stroke (8 inches) and the distance (2 inches) 
740, through which the axle-box can move below 
the center line of motionof the piston. The 
length of the line ¢ 4 is equal to the length 
the distance 


According to Rule 52, the diameter of the 
bolts will be 1 
of a bolt 1 inch in diameter is .7854 ; hence, 
the number of bolts 


inch. The cross-sectional area | of thin Gammectine-sod « thet la. 
between the centers of journals, and, as will 
Figs. 431, 432, 


of the connecting-rod, is 60 


according to Rule 538, 


through each end of rod will be 
4.75 


2.7854 


be seen in this distance, or 


length inches, 
Therefore the length of the line « 4 will be 


equal to 


There are engines of the same size running 4/60? — 10? = 59,16 inches. 
with only 2 bolts 1 inch in diameter through 
each We believe that 3 bolts, 1 inch 


diameter, for a maximum steam pressure of 


Consequently, according to last article, the 
end. , wae. 
line ¢ } will represent 
60 * 138572 
59.16 


120 pounds in cylinders 20 inches diameter, a 
: . } . 13764.7 pounds, 
will be safer and give better results, 


perature, a perfect 
lubricant, and an 
anti-incrustator, any 
5% , joint can be made 
up perfectly tight 
with it, and can be 
taken apart years 
after as easy as put 
together. Rubber or 
metal gaskets, when previously smeared with 
it, will last almost any length of time, and 
will leave the surface perfectly clean and 
bright. Few engineers put to sea without a 
good supply of this valuable mineral, while 
it seems to be almost overlooked on shore. 
< hl 
A good deal is being said just at this time 
about increased speed on English railroads, 
When it is finally settled how fast this speed 
is there will be opportunity for comment. 
Just now it would appear that the speed 
on some English roads is materially greater 
than on any American roads. 
= ee = 
The recent death of nearly twenty people 
ina building burned in New York city, in 
broad daylight, should call attention to de- 
fects in the law relating to fire-escapes. 
These are said to have been in accordance 
with the law, which does not speak well for 
the latter, 
a ae _ 
It is said that 72 flouring mills have been 
built in the Southern States during the first 


six months of this year. 


























































* Boiler Studs.” 


By a blunder of the engraver, justice was | 


not done to the drawings furnished by Mr. 
Landis for his article on ‘‘ Boiler Studs” in 
our issue of Aug. 18. In the drawing from 
which Fig. 4 was engraved, Mr. Landis rep- 
resented the threaded its 
entire length, with the exception of a very 
the end. This, of course, is 
cut a taper thread. But the 
engraver took it upon himself to change the 
angle of the cutting face, and that cut off 
most of the threads. He took the 
liberty of making the end of the stud, in 
Fig. 1, that screws into the shell, straight 
instead of taper. 


chaser ‘‘a@” as 
short angle at 


necessary to 


also 
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Pressures in Moulds. 





By $8. BoLLAND. 


THIRD PAPER. 

The mould shown at Fig. 11 is almost the 
same as Fig. 10, the only difference being 
that the core (which is supposed to be one 
cubic foot) is surrounded by one inch thick- 
ness of iron. These altered conditions will 
bring out new ideas, and will aid materially 
in exploding some of the false notions which 
cling to this subject. 

In the first place, it must be understood 
that the pressure under the core at C has 
reached its limit, immediately the molten 
iron begins to cover its upper surface at H, 
because as the iron flows over the core it acts 
asso much weight pressing downward, and by 
the time the runner is filled to the top of 
basin A the pressure downward is equal to 
the weight of a column of iron 12 inches 
square, and as high as the runner basin A 
resting on it. 
studs #’ G, and are held in position by others 
HJ; now, the actual pressure against the 
top studs will in this case be the weight of a 
cubic foot of iron, or 450 pounds, and the 
pressure against the cope will be equal to the 
weight of acolumn of iron 14 inches square, the 
height of A B, shown by broken lines J A LM. 
It is evident from this example, that, to hold 
such cores in position, it is only necessary to 
provide for an upward pressure equal to the 
weight of the amount of molten iron they 
displace ; also that the depth at which they 
may be placed from the surface of the run- 
ning basin is of no consequence, so far as 
the upward pressure is concerned ; but the 
general pressure will be proportionate to the 
depth, as has been already explained. 


Such cores usually rest on 


The class of moulds which next claim 
our attention are the spherical, including 
balls, shells, kettles, pans, ete., and the 


cylindrical, including cylinders, pipes, col- 
umns, shafts, etc., cast horizontally. To 
thoroughly understand the method of find 
ing the amount of upward pressure on this 


range of work, it is important that the 
examples given on average pressure be 


clearly understood, 

What has been already stated with re- 
spect to average pressure is the principle, 
which, generalized, must lead to a rule that 
will answer for every variety and shape of 
mould, 
of any surface, whatever be its form, will be 
depending on their 
depths below the upper surface of the run- 
ning basin; all points at the same depth 
suffering the same pressure. There is a 
certain pressure or mean of all the various 
pressures to which the points of the surface 
are subject, and whatever this pressure be, it 
must be such that, if diffused over the whole 
surface, the total amount of the pressure on 
that surface will not be altered. If, there- 
fore, this medium pressure can be found, 


As before stated, the various parts 


subject to pressures, 


and the magnitude of the surface in contact 
with the liquid iren be known, the total 
pressure may immediately be obtained. 
determine, therefore, the 
any surface, ‘‘ let the position of the center of 
gravity of that surface be determined by the 
rules established in mechanics, and let its 
depth below the highest point of the liquid 
iron be ascertained, then multiply the num- 
ber of inches in this depth by the number of 
square inches of surface against which this 
pressure is exerted ; the product will express 


| diameter at 


To} 
total pressure of | 


AMEBRICAN 
the number of solid inches of iron whose 
| weight is equal to the total pressure.” 

I have shown at Fig. 12 the section of a 
‘mould for a cylinder 12 inches diameter and 
1 inch thick, cast horizontally. A careful 
examination of this drawing will at once 
reveal the method of finding the amount of 
upward pressure in all such moulds. The 
highest point is the upper surface of the 
running basin A, and it is from this point 
To find 
the pressure under the core, we must first 
the point of 
thus found: 


that all the depths are measured. 


ascertain 
which is Let the 
D E F be drawn around the core, and 
from C D E F draw lines to the center ; 
the point of intersection of these lines with 


average pressure, 


square CU 


the circle will be the point of average 
pressure. Lines drawn across the square at 
BB and B B' give the rectangle G HJ, 
whose weight equals the amount of pressure 


| under the core. 


To find the cope pressure, draw K L MN; 











MACHINIST 


FOR CORE, 





WiIGth IM MGR... 666i weees 12 
Pepe 8s Ger ee tawees + 8.5 
Area in square inches......... 102 
DOU GUL IN MNCHES: so 6580502 sess 12 
Total cubic inches ........... 1224 
Weight of a cubic inch...... 26 
7344 
2448 


318.24 
305.76 


Total pounds pressure per foot 
Add amount for cope......... 


Total pressure cope and core 


“1 2) U0 ee eT 624.00 


The combined pressures per foot in length | 
for a 12-inch cylinder, with the upper surface | 


of the running basin 12 inches above the 
center of the mould, is thus found to be 624 


pounds, and, of course, that amount of 
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Fiy. 12. 


PRESSURE IN MouLpDs. 


O gives the point of average 
A line drawn 
0 O' the width of the outside of the cylinder 
at PQ, and then vertically to the height of 
running basin, gives the rectangle PQ RS 
whose weight equals the amount of pressure 
under the cope. When these rectangles are 
obtained, they will in this case be found to 
measure 14 inches by 7 inches for the cope, 


pressure for the cope. ACTOSS 


and 12 inches by about 84 inches for the 
core. Therefore the whole pressure per 
foot in length would be obtained, thus : 
FOR COPE. 
WEED 40) IROCB. 6 < occ os ee seves 14 
Depth Sti MNES artsy ar eee ee 7 
Area in square inches........... 98 
Length in TOches. ...... 00sec 12 
Total cubic inches............. 1176 
Weight of a cubic inch......... .26 
7056 
2352 


305.76 





Total pounds pressure per foot. . 


In other words, if the mould is 
10 feet long, the whole pressure would be 
624 pounds multiplied by 10, equaling 6240 
pounds. 


every foot. 


An important feature of this question is 
that, should the depth from the center to the 
upper surface of the pouring basin be in- 
creased, the rectangle P Q R S must be 
brought up to its level by adding the in- 
creased depth to RS, as shown by the broken 
lines. The increase of pressure under the 
cope caused by these altered conditions would 
be just three-sevenths of the amount pre- 
viously found, and a eorresponding increase 
of weight would be needed to balance it. 


But these altered conditions do not affect the | 
| to such as have not the time or inclination to 


core, only in the general pressure all around 


it; for whilst additional depth creates more | 


pressure, it must be remembered that this 
increase of pressure is exerted on the whole 
surface of the core, downwards as well as 
upwards ; it must therefore remain station- 
ary. 


To put it otherwise, the amount of weight 


opposite these numbers. 
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found to be necessary for holding down +} 
|core in this case is just what would by 
quired if the mould was filled no higher t) 

G H, for immediately the molten iron pa 
this point it begins to receive, in a downw 
direction, the same pressure as is produ: 
on the cope upwards, which acts as ad 

weight forincreased pressure. Conseque1 
it will be seen that the conditions laid 
| for securing the core are not affected by 
|increase in the depth after the points (; // 
are passed. 

The points of average pressure in spheri: | 
moulds are found by the same methods s 
|shown for cylindrical moulds, by reaso: 
| which we can use Fig. 12 to demonstrate 
principles involved; simply using the fig 
G HIJ and P Q R Sas elevations of « 
inders, instead of as rectangles. Taking | 
figure as representing a sphere, the co). 
pressure would be equal to the weight of 
|column of iron 14 inches diameter, reachitv 
from points P Q to the running basin A, 
before explained. Now apply the sai 
reasoning to the core (supposing the casti 
to be a shell), and we have the lift or 
ward pressure represented by the cylinder 
H IJ, or as equal to the weight of a colun 
of iron 12 inches diameter and 84 inch 
deep. 

In the several figures used to illustrat 
this subject, it will be observed that tl: 
weight of cope or core has not been tak« 
into consideration; but this may be do. 
when it is practicable to ascertain th 


exact weight, and allowance made «x 
cordingly. But when the weights ca: 


only be approximated, good judgment! 
will suggest a wide margin on the side o! 
safety. 

Another item for, consideration, is th: 
form of running basin used to pour th 
mould with. Figs. 18, 14, 15 will help t 
explain this part of the subject. It is very 
evident that if we pour a casting down a 
runner similar to the one shown at Fig. 15 
that the molten iron will enter the mould 
with a greater impulse than would occur it 
the basin shown at Fig. 13 was used, becausi 
of the accelerated force of the fall being 
exerted immediately down the runner, whilst 
in the case of basin at Fig. 13 this force is 
spent at A, giving time for the molten iron 
to mass itself quietly before entering the 
mould. If runner 15 must be used (as in 
some instances it must) sufficient extra weight 
must be added to meet the necessity. Run 
ner 14 meets this case half way, being a 
medium betwixt the two. 

Being assured that pressure is proportionate 
to the depth, and that the depth is the height 
of the top of the running basin above the 
surface against which the pressure is exerted, 
numerous ways of reducing this pressure 
(and thereby saving labor in weighting) will 
suggest themselves, and may with safety be 
adopted. Risers, or flow-off gates, as large 
and as numerous as_ practicable, may be 
placed at convenient parts of the mould, and 
the iron allowed to flow off at a lower alti 
tude than the running basin. Suppose the 
height of basin to be 24 inches from the 
surface of pressure, and the risers flow off 
at 12 inches high, or one-half ; all else being 
favorable it would be correct to base the 
calculation on 18 inches instead of 24 inches 
deep (this being the average between the 
two), and by so doing save 25 per cent. of 
weight, 

If the work in hand must have the whole 
pressure level with the top of running basin 
make ” by adding 
some to the depth when making the calcula 
Thus, if the actual depth be 12 inches, 
call it 18 inches deep. 
twelfth more weight than is needed to balance 
the pressure, and will be found to be a suffi 
cient proportion of allowance in all ordinary 


assurance doubly sure 


tion. 
This will give one 


| cases, 


The following table will be found useful 


study the subject or pressure, It is only 
necessary to find the depth and area of lift- 
ing surface, and the weight required to 
balance the upward pressure will be found 
The accompany- 


|ing examples will explain the use of the 


table. 
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TABLE SHOWING THE AMOUNT OF WEIGHT 

<EEDED TO BALANCE THE UPWARD PRESS- 

RE OF MOLTEN IRON IN MOULDS AT GIVEN 
DEPTHS AND AREAS: 


| { 
! 





£ g 
of S z 
F ee a ¢ 2 
o = a ® om Oe 
7 a 22 2 a 38 
g a 
ins. |Sq. Ins. Lbs. Ins Sq. Ins. Lbs. 
1 .26)| 6 60 93.6 
2 .52!| 6 70 109.2 
1 3 [78| 6 80 124.5 
1 4 1.04. 6 90 140.4 
{ 5 se 6 100 156. 
1 6 1.56)| 6 200 =: 12. 
1 7 1.82 6 300 = 468. 
i 8 2.08 6 400 624. 
1 9 2.34, 6 500 780. 
1 10 2.6 6 600 986. 
1 20 5.2 6 700 (1092. 
1 30 igs 6 800 1248. 
1 40 10.4 6 900 1404. 
1 50 13. 6 1000 1560. 
1 60 15.6 9 1 2.34 
1 70 18.2 9 2 4.68 
1 80 20.8 9 | 3 7.02 
1 90 23.4 9 4 9.36 
1 100 26. 9 5 Bae 
1 200 52. 9 6 14.04 
1 300 78. 9 7 16.38 
1 | 400 104. 9 8 18.72 
1 500 =180. 9 9 21.06 
1 600 156. 9 10 23.4 
1 700 | 182. 9 | 20 46.8 
1 800 =. 208. 9 30 70.2 
1 900 284. 9 | 40 93.6 
1 1000 =. 260. 9 50 117. 
3 1 78); 9 | 60 140.4 
3 2 1.56); 9 | 70 163.8 
3 : 2.34 9 80 | 187.2 
3 4 8.12/11 9 90 210.6 
3 5 3.9 9 100 | 284, 
3 6 4.68 9 200 | 468, 
‘ 7 5.46 9 300 | 702. 
3 8 6.24, 9 400 = 986. 
3 9 7.02) 9 500 1170. 
3 | 10 7.8 9 600 1404, 
3 20 15.6 i) 700 =: 1688, 
3 30 | 23.4 9 800 1872. 
3 40 | 831.2 9 900 2106. 
3 50 39. 9 1000 2840. 
3 60 46.8 || 12 1 3.12 
3 70 54.6 || 12 2 6.24 
3 80 62.4 || 12 3 9.36 
3 90 10:3°1| 12 4 12.48 
3 100 78. 12 5 15.6 
3 200 =: 156. 12 6 18.72 
3 300 | 284. 12 q 21.84 
3 400 312. 12 8 24.96 
3 500 ~—- 390. 12 9 28.08 
3 600 = 468. 12 10 31-2 
‘ 700 = 546. 12 20 62.4 
3 800 624. 12 30 93.6 
3 900 = 702. 12 40) 124.8 
3 1000 =780. 12 50 156. 
6 1 1.56}; 12 60 187.2 
6 2 8.12)| 12 70 | 218.4 
6 3 4.68), 12 80 | 249.6 
6 4 6.24) 12 90 280.8 
6 5 7.8 || 12 100 312. 
6 | 6 9.36 12 200 ~~» 624. 
6 | i 10.92 12 300-986. 
6 | 8 12.48 12 400 1248. 
6 9 14.04) 12 500 1560. 
6 10 15.6 || 12 600 1872. 
6 | 20 $1.2 || 12 700 2184. 
6 | 380 46.8 | 12 800 2496. 
6 | 40 62.4 12 900 2808. 
6 | 50 78. 12 1000 3120. 


Nore.- These weights are exclusive of cope, 
core, covering plate, or whatever the pressure is 
exerted against. 


EXAMPLE Ist. 

It is required to find the amount of lift or 
pressure under a flask, containing a plate 6 
feet long and 4 feet wide. Depth from top 
surface of running basin to the surface 
against which the pressure is exerted, 12 
inches, gates and risers adding 6 inches to 
the width of the plate. 

OPERATION. 


Length of plate in inches...... 72 
Width of plate in inches, includ- 
A errr 54 
288 
360 


Total square inches of lifting 
NO ine alee cln a a's a wae 3888 
Per table for 12 


inches deep... 1000 ins, = 3120 Ibs 
3 3 
8000 = 9360 
Per table for 12 
inches deep... 800 2496 
Per table for 12 
inches deep... 80 249.6 
Per table for 12 
inches deep. .. 8 24.96 


Per table for 12 


inches deep. . 3888 12130.56 
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Making 121304 pounds, or a little over six 


tons, needed to balance the pressure. 


Sup- 


pose the cope to weigh 2,000 pounds ; this 


would give a suflicient overplus ; 


and this 


proportion of overplus must, in all cases, be 
allowed, especially in the event of having to 


run up to the full head of pressure. 


EXAMPLE 2D. 


Required, the amount of weight to balance 
the pressure against a surface containing 1651 


square inches ; 


depth from the top of run- 


ning basin to lifting surface, 1 foot 9 inches. 








Ins. Lbs. 
Per table for 12" deep. 1000 3120 
“ z 600 1872 
50 = 156 
1 3.12 
1651 = 5151.12 








The error, be- 
ing on the side of safety, can be readily 
allowed. 

Or it might be required to find the press- 
ure at 9 inches deep for 1200 area, Then, 
600 gives 1404, or one-half of the sum re- 
quired. 


the answer obtained at once. 


6 eRe 


Universal Feed Attachment for Lathes. 





The engravings presented herewith show a 
taper attachment for use on lathes, invented 
by Mr. E. A. Alpress, of New Britain, Conn. 
It has some points of similarity to the Slate 
attachment, but differs from it in being so 
arranged as to apply the power for feeding 
in line with the bar of the attachment, and 
consequently in a line parallel to the travel 





-_ 


>) 


and the cross-slide, and the corresponding 
angular motion of the tool will be secured. 
Thus the plate upon which the bar turns, 
and to which it may be clamped in the 
manner shown, can be provided with two 
sets of graduation, one indicating the angle 
to which the bar is set, and the other the taper 
per foot. 

The short handle seen at the end of the 
bar is on the end of a serew which passes 
through the bar, and serves as a rack, into 
which a pinion, which is on the upper end of 
the vertical stud before referred to, works. 
The threads on one side of this screw are 
cut away, so that, when it is turned half way 
round, the pinion is disengaged and the tool 
can be moved by hand. The foregoing 
description, together with the engravings, 

will make the arrangement clear to 
those interested. 
° ie 


Design, Construction, Repairs 


and Management of Marine 
Steam Engines and Boilers. 


By W. H. Horrman. 





=) In this paper I will consider the 





{ design and construction of the steam 





{ cylinders. 











Marine engineers who are familiar 
with the many 
modern marine 


designs of the 
engine are also 
familiar with the rules generally used 
in arriving at the proper thickness 









































of the body and flanges of steam 
engine cylinders. These rules gene- 
rally furnish us with the dimensions 
of the portions of 
named, where these 
constructed — without 
bands, or circular — strengthening 
ribs, that encircle the cylinder body 


the cylinders 
cylinders are 
reinforcing 





proper. 
The triple and 
pansion marine 


quadruple ex- 
engines of recent 
construction call for very high boiler 


pressures, Several new steamships 











- are carrying 170 pounds gauge 
‘ pressure, and in these cases, the 





—J _siinitial steam cylinders are from 36" 





to 42” in diameter. With the old 
two-cylinder Compound. system, 
carrying a gauge pressure of 85 
pounds, the high pressure cylinder 
was calculated as to thickness, to re- 
sist a working tensile strain of about 
2,000 pounds per square 


though 


inch of 


section, some were sub- 




















——_~s jected to 1,200 pounds only. The 
| thickness of such cylinders varied 
_\ according to the ideas of the builders, 
— | and were from 14" to 14” thick. 








\ Of course 1” in thickness was ample 
































UNIVERSAL FEED ATTACHMENT FOR LATHES. 


Ins. 
1000 
600 
50 
1 
1651 
deep. 


Per table for 9" deep... 


Add amt. for 12 
Totat weight needed to 
balance pressure. ... 

or a little over 44 tons. 


Lbs. 
2340 
1404 
117 
2.34 
88638 .34 
5151.12 


9014.46 


Note.—If risers of at least five times the 
capacity of the runners are set to flow off at 
four inches below the top of the running 
basin, the extra weight may be dispensed 


with, and the cope allowed as weight in the | 


calculation. 


jof the tool. The attachment is intended to 
be fastened by brackets to the back of the 


i bed, so as to admit of being moved along 


}and clamped in any desired position, in the 
usual manner. 


under it, 
worm and worm-wheel in connection with a 
located at the 
about which the bar swings, imparts motion 
to the sliding block. 
this construction 


short vertical stud 
It will be seen that by 
there is no limit to the 
angle at which the attachment will work, 
and that, if the bar be placed in line with 
| the bed of the lathe, it 





will produce the 


regular feed motion to the carriage without 
| 
|} moving the cross-slide ; 


while if it be swung 
| 


In most cases, however, close figuring may | around so as to stand at right angles to the 
be dispensed with by substituting another} bed, it will be in effect an automatic cross 
area or depth for the one in question. 


For instance : “* 


Suppose the pressure to be 


feed, and will produce no motion of the 


| carriage on the ways. Any intermediate 


required for 975 square inches area, 6 inches | position between these two extremes will of 


deep,” 1000 may be substituted for 975, and | course produce motion in both the carriage 


A splined shaft, or feed-rod, passes along 
and by means of bevel gears, or 


center 


to withstand the steam pressure, but 
there were other points that needed 
consideration, re-boring, 
handling, water shocks from ‘‘ prim- 
ing,” etc., hence the extra thickness, 
Practically no plain-bodied steam 
without circular 
in diameter, should 
thick, and none of 
this type between 14” and 20” in 
diameter need be more than 1}"' thick, 

as this will allow for re-boring twice at least. 
The 42” 
modern triple expansion engines, where the 


such as 


cylinder (that is, 
ribs,) above 14 
be less than 1 


cylinders now in actual use on 


initial steam pressure is 170 pounds above 
the atmosphere, are usually from 13” to 14 
thick, and are, when jacketed, in most cases 
in the form of linings, so that the space 
beween the lining and the main casting is 
filled with live steam from the boiler, thus 
forming a jacketed cylinder, 

Some the jacket onto a 
common form cylinder body, and provide 


builders cast 


for expansion by casting corrugations on the 
outside portions of the jackets, but in either 
case the thickness of the barrel is the same. 

It will be seen, therefore, that for the 
highest steam pressures, initial steam cylin 
ders up to 50” diameter need not be more 
than 2” thick, and if there is no jacket, the 
reinforcing ring or rib can be introduced. 
With these ribs or rings a 50” cylinder, using 
steam at 170 pounds gauge pressure, will be 
sufliciently strong if it is 14" thick, provided 











































14 


deep, cast on the body of the 


three reinforcing ribs 


there are, say, 
thick, and 24 


cylinder. A cylinder of this kind could be 


re-bored until this thickness is reduced to 
13, and would then be strong enough for its 
work. One great trouble with all large 


steam cylinders is the warping, or drawing, 
walls of the 
cylinder, when heated, this action being very 


and a general distortion of the 


prominent in those cylinders having large 
steam and exhaust chest, and 
This 


doned) has recently 


passages Cast 


on them. custom (once almost aban 


been revived, owing to 
the use of the balanced piston valve, in the 
place of the This 
practice is now so common in the modern 


balanced slide valve. 
marine engine designs, that some engineers 
have adopted the plan of making the cylin 
ders very thick, in order to partly prevent 
this warping of the cylinder proper. 

Such designs are entirely unnecessary, 
however, as the circular ribs will answer all 
the purposes of the extra thickness, and are 
far better when other points are considered. 

As to the strength of the average steam 
cylinder, the writer has usually found that 
the greatest number of fractures appear to 
have been caused by longitudinal strains and 
blows (in line with the bore) received during 
periods of excessive priming of the boilers, 
and racing of the engines. To prevent in a 
great measure this liability of fracture, I 
have had cast on the upper and lower flanges of 
the cylinder, two or three large lugs (as conven- 
ience would permit), and have passed through 
these lugs, from end to end of cylinder, large 
soft steel bolts, having a cross-section ex 
i. factor of ten, against the steam 
These bolts 


uniform stress, while the cylinder is at its 


posing ¢ 
pressure. are brought to a 
average temperature, and at such tempera 
ture a compressive strain is brought to bear 
on the body of the cylinder, which is fully 
equal to the elastic extension of the cylinder 
casting while under the initial steam press- 
ure. Under 
undue strains or shocks occur, the force of 


these conditions, when any 
these strains is immediately transmitted to 
these tension bolts, which, being of superior 
relieve the body of the 


evlinder of at least one-half of the shock. 


tensile strength, 


No detail can be too safe in the construction 
of steam machinery for the marine service. 
There are several methods of calculating 
the thickness of 
though but few of them mention the dis- 
tance from the body of the cylinder to the 
center of the cylinder head bolts, in their 
of calculation. If 
occurs in the design, where the flanges join 
the body of the cylinder, it is an element of 
weakness, as the metal, when cooling, after 


proper cylinder flanges, 


basis a sharp corner 


casting, tends to separate at the angular line 
of this junction, and a casual examination 
of the cross-section at this point will disclose 
the fact that 
and the wall of the cylinder is very imper 
fect. A good round corner, say with a 
radius of % of an inch, will produce quite a 
different result, and will increase the strength 
fully 30 per cent. 


the fusion between the flange 
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LETTERS FROM PRACTICAL MEN, 
That Cutting Tool, 

Editor American Machinist : 
My 
prompted only by a desire to see the best 


comments on cutting tools are 
practice advocated in your columns, 

By Frank H. Richards’ sketch and words, 
August 11th, he acknowledges all I claimed 
July 28th, except that a circular 
sometimes soft 
now add, and especially in a screw 

The sketch of ‘* Better Style,” reproduced 
at Fig. 1, But it may 
noticed that the point is so high above the 
line of stock that down 
(probably to reach the center of lathe work) 
thereby losing much of the advantage of 
the circular top. In grinding the front of 
this tool I think in practice he would be more 
likely to follow the dotted line, 

Now suppose we try to use this tool in a 


frroove is 


stock, | 
machine. 


an advantage on 


is very good, be 


he has tipped it 


planer to cut soft steel. On most planers the 
vertical feed is too rapid for this purpose, so 
feed hand, One light 


feed and the tool may slip over; next feed 


we by and uneven, 
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a little stronger, which makes a heavy chip. 
This springs the planer head, and the tool 
dips in; result, fresh illustration of ‘‘ survival 
of the fittest.” 

Fig. 2 


(well known, 


illustrates a style of spring tool 
but I think not well enough 
known,) that can be used to advantage on a 


lathe as well as planer, and especially for 


irregular shapes. A wide tool of this style 
can be used on a light planer without chat- 
tering, when a straight one would stop it. 
I am 
But they must be propor- 


How wide they can be used above 14 


unable to 


say. 











Fig.2 
Tuat Currina Toon. 





q 


tioned to suit the work. The cutting edge 
being back of the weakest point, it dips out 
The curved 
causes the chip to roll up, instead of welding 
Much 

said in favor of the spring tool. 


it for others. 


instead of into the work. face 


in ahead of the tool. more can be 
I will leave 

ANOTHER RICHARDS. 
35 eee 


Steamship City of New York. 


The ocean twin screw steamship City of 
New York, the latest addition to the Inman 
line of her first trip 
across the Atlantic on Aug. 10. Although 
delayed on her voyage, it is claimed that she 
behaved splendidly at sea, rolled compara- 
tively very little, and her engines worked 
about as well as any new machinery can be 
expected to work. 


steamers, completed 


The delay was caused by 
one of the circulating pumps getting out of 
order, It may be stated here, to the credit of 
the manufacturers of the Worthington pump, 
who have sixteen of their pumps on board of 
the ship, that. it not one of their 
pumps which caused the delay. This mag- 
nificent steamer was built by Messrs. James 
& Thomson, of Clydebank, Scot- 
land. In building this steamship, the problem 
that presented itself was to secure the nearest 
approach to absolute 


was 


George 


safety, the highest pos- 
sible speed, and the 
fort. 


greatest personal com- 
In order to secure safety, the steamer 
has a complete double bottom, so that the 
dangers caused by accidents from grounding 
will be reduced ; the inside hull being still a 
The been 
made available for water ballast to lighten or 
when The 
fifteen separate water 

These are 
bulkheads, rising from the 
keel to eighteen feet above the water line to 
the upper deck. bulkheads are fix- 
tures, Without any doors or openings what 


protection, space between has 
deepen the draught 
hull 
tight compartments. 


made by solid 


necessary. 
is divided into 


divisions 


These 


ever, so that no door can be found unaccount- 
ably open and unworkable in times of danger, 
Should a collision oceur, by which one or 
two, or three, or even four of these compart 
ments (each about thirty-five feet long) are 
filled with water, it is claimed that the buoy 
ancy of the ship would not be materially 
affected. Also, if hundred feet of the 
bottom or the sides be torn away, the ship 
will still float. bulkheads are 
also a preventive of the spread of fire, which 


a 


These solid 
they will confine to the compartment wherein 
it may originate, and where it can be speedily 
deluged with water. 

The system of twin screws and duplicate 
enabled the add 
further safety to the ship ; engines 


steam engines builders to 


as these 


are placed in separate compartments, with 
longitudinal bulkheads dividing them, These 
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and other subdivisions through the bunkers 
increase the number of water-tight compart- 
ments to twenty-five. There are three differ- 
ent sets of boilers (each set having three) put 
well in towards the of the vessel, 
in different compartments, and 
each having its own coal bunkers, containing 
ample supplies, and placed outside the boilers 
on either side of the ship, as 


center 


as 


many 


protection against collision. 

The ‘‘ Thomson & Bliss rudder”’ is used, 
which is described as a huge mass of enor- 
mous area, entirely under water, forming 
actually a part the ship’s 
hull, and partaking of its 
shape to the fore point of 


on the hull and inside of the 
ship below the water line. 
The question of draught 
of water has received great 
attention 


in designing the 
vessel, The construction is 


upon a light draught, but, 


as it isnecessary to have proper immersion for | 
. . | 
the screws, the lightness of draught required 


for crosssing the bar at all stages of tide will 


be obtained by using water ballast for subse- | 
This will be in the double | 


quent immersion. 
bottom, previously referred to, fitted through- 
out the ship’s length, giving a capacity for 
fifteen hundred tons of water ballast, and can 
be regulated at the will of the commander. 


The principal dimensions of the ship are : | 


Length on load water line... .. 
Length over all... 


.525 feet. 


Breadth, extreme............ 
Depth from top of upper deck 
cabins to bottom 594 feet. 


10,500 


MOUMNARLOC (QTORS)):. 4. < weicio0'6s: 08 
Triple expansion engines : 
Diameter of cylinders, 45,71, and 113 in. 
ERORG eis asec csas 5 feet. 
Horse-power, about........... 18,500 
Twin screws are used for driving the ship. 

These are supported by massive steel trusses, 

incorporated into a structure taking the place 

of a stern post, and weighing twenty-six tons. 

It is claimed that this is the first adoption of 

double screws upon a transatlantic passenger 

steamer, although many war-ships have them, 

Each screw is driven by a separate triple ex- 


pansion engine. The engines have piston 
valves ; and nearly all the castings are of 


steel instead of iron, asis usual ; the heaviest 
casting weighs fifty tons. 

The Steel Company of Scotland and the 
Mossend Steel Company supplied, for build- 
ing this steamer, some forty thousand sepa- 
rate pieces, weighing about seven thousand 


tons. These pieces were thoroughly tested, 


and have been carefully treated by special 


to chances 
Their ductility has been 


process remove for corrosion. 


proven by com- 


| pletely doubling, when cold, plates one inch 


thick, without any signs of fracture. 

During her first trip across ‘the Atlantic the 
engines were worked up to about 70 revolu- 
tions, and with that power she made an aver- 
age speed of 184 knots per hour. When the 
engines are worked up to the full guaranteed 
number of 85 revolutions, the speed will be 
materially increased, and it is expected that 
she will prove to be the fastest ocean steamer 
afloat. The highest day’s record was 446 


knots, recorded at noon on the 9thof August. | at a distance from Cincinnati, which, in ac 


The passage from Roche’s Point to Bandy | 
Hook was made in 8 days, 11 hours and 29} 
minutes, corrected time. The actual time | 
the vessel was steaming was 6 days and 21 
hours. The ship’s log shows the following 


runs in knots : | 


August 3—271 
4—168 (Day the pump broke.) | 
5—3S82 
6—420 
7—441 
8—425 
9—446 
10—241 

For comfort, little, if anything, can be de 


sired. The reduction of noise in working 


the ship adds to the comfort of the passengers. 
This is secured by having every auxiliary 
excepting the 


engine, air 


for 


pump, whether 


used handling cargo, moving coal or 


ashes, working the steering gear, the sails, or 
getting the anchor, or raising the stewards’ | 


on | 
an additional 


the rudder, which is pivoted | 


| directly interested in it. 


}rate the show, the 
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lifts, worked by hydraulic power.  T) 
|auxiliary machines number thirty-two, 
include twelve hydraulic derricks and 
hydraulic hoists and lifts. | 





The highest, or promenade deck, exte: 
without break, over the entire length of 
|ship. A long central house contains th 
passenger accommodations, about twenty 
rooms, arranged en suite, with bed-ro: 
The sitting-ro 
| are arranged with berths that are open 
night, as in a Pullman car. 

The next deck beneath, that is, the uw 
deck, has upon each side, and comp) 
sheltered by the deck above, a promx 
about ten feet wide extending almost 
entire length of the ship, and thus giy 
ample room for air and exercise. In 
center space between these promenades is 4 
house containing the chief public roo: 
There are also on this deck about thirty + 
state-rooms, 


sitting and bath-rooms. 


Beneath is the main passenger deck, 
under it the lower passenger deck, where, 
the different compartments, are the stat 
rooms for the first and second cabin 





passe 
gers, each compartment having its ov 
lavatories, baths and toilet-rooms. Arrany: 


ments are made to comfortably carry abo: 
450 first cabin and 200 second cabin pas 


sengers, 


| The first cabin dining or grand saloon is | 

| cated on the upper deck forward, and is a fe; 
ture of this vessel. This saloon with alcov: 
| covers the entire width of the ship, and ris: 
above the promenade deck, surmounted by a: 
arched roof of stained glass. On either sic: 
of this saloon alcoves extend to the side of thi 


ship, with windows giving an outlook ove) 
the 
| parties, 


sea, 


making cosey nooks for privat 
| Nearly three hundred persons can 
| be accommodated in this dining-room, 

| Opening into the arched roof and overlook 
| ing the grand saloon is an oriel window, whic! 
‘forms the end of the drawin 
| promenade deck. 


g-room on thi 


This spacious apartment 
gives accommodations for those who may not 
| wish to venture outside. 


The library is also 
}on the promenade deck. It is stocked with 
literature and writing materials. The smok 
| ing room is on the upper deck ;_ in it can be 
accommodated nearly a hundred persons, 
Every room is supplied with electric light. 
The ventilation is good. 





A pleasant 
sion is obtained by viewing the 
from the shore. 


impres 
steame! 
Her graceful lines, 
clipper stem, pretty shear and well propo 
tioned stern produce a pleasing appearance. 
Another ship, the City of Paris, for the sami 
| line, constructed exactly like the City of New 
| York, is now fast approaching completion 
and is expected to be launched on Sept. 1st. 


shapel 








> 
Exposition at Cincin- 
nati. 


The Centennial 


Some time since 





of the New York 
| papers referred to the Centennial Exposition 
| of the Ohio Valley and Central States, as thi 
‘country fair now going on at Cincinnati,’ 


one 


| and there is probably a tendency among peopk 
| who are ata considerable distance from. it 
| to underrate its magnitude and importance—a 
| tendency which is probably augmented by 
| the daily press of New York and other cities 
cordance with the usual practice in such 
matters, belittles any such thing, if its own 
immediate neighborhood happens not to bi 
On the other hand, 


|as might naturally be expected, the papers of 


Cincinnati exhibit some tendency to over 
‘general result” being 
that no one gets a very accurate conception 
of it unless by an actual visit and inspection. 

There is, as is always the case with such 


| exhibitions, a good deal of space occupied by 


things which are of little interest, but the 
total available space is very large, and there 
isroom for much which is without special 
interest, and which tends to give the show, in 
spots, the appearance of a country fair or 
fancy bazar, and yet have plenty of room to 
exhibit many things which are well worth 
seeing and which will be of great value in an 
educational way to the people who come to 
see them, 


Most of the machinery on exhibition is made 





Wl 














‘-pTEMBER 1, 1888 







ir near Cincinnati, manufacturers at a dis- 
ice having probably under-estimated the 
nortance of the exhibition, and thereby 
ssed an opportunity of introducing their 


iductions toa great many interested people 


Ee 


om they would have some difficulty in 
iching in any other way. The exhibits of 
whinery will be spoken of in detail ina 
ure article. 
Some idea of the magnitude of the 
ir will be gathered from the statement 
t the total floor space upwards of 
3.000 square feet. The lighting of the 
ldings requires 3,000 incandescent electric 
hts and 420 are lights, besides the 2,000 
andescent lights used for display purposes 
ide the buildings. In addition to this, 
susands of lights, mostly gas, are used out- 
le the buildings in illuminating the park in 
which the general exhibition building stands, 
nd the streets for several squares in each di- 


is 


rection, the whole forming at night a scene 
rare brilliancy and attractiveness. 
The principal electric light plant is situated 
the north end of the park building, and 
mtains the dynamos, engines and_ boilers. 
lhere are two Galloway boilers, by the Edge- 
moor Iron Company, rated at 150 horse-power 
ich, and they are now putting in two others 
1y the Tudor Boiler Company, of Cincinnati, 
the two being rated at 175 horse-power. 
There is a line shaft running through the 
center of the room, from which most of the 
dynamos are run, the shaft being of steel, 4” 
and 5 diameter and 100 feet long. 
run all together as one shaft, or in two equal 


It can be 


separate lengths, as may be desired ; there 
being a friction clutch in the middle, by 
which the two parts may be connected or 
disconnected quickly at will. Each dynamo 
is driven through the medium of a friction 
clutch pulley on the line shaft instead of a 
plain pulley, so that any one of them can be 
stopped or started independent of the others, 
and without disturbing the belts or stopping 
the line. The clutches were furnished by the 
Falls Rivet Company, of Cuyahoga Falls, 
Ohio, and seem to be well adapted to the pur- 
pose. 

There is an engine for each half of this 
line shaft, one built by the Atlas Engine 
Works, of Indianapolis, Ind., and the other 
by the Buckeye Engine Company, of Salem, 
Ohio; the former of 165 horse-power, the 
latter of 250. 

Both these engines run under, and in fact 
that seems, for some reason, to be the pre- 
dominating practice among the engines in 
at the exhibition, and relished 
very well by the men who are in charge of 


use is not 
them, and certainly gives to the engines a 
rather awkward appearance, as there are few 
mechanics who like to see an engine run in 
that way. Besides these there are two other 
engines which drive directly onto dynamos 
by means of belts, one being a Buckeye of 
150 horse-power and the other built by Rus- 
sell & Co., of Massilon, Ohio. All 
engines are of the horizontal, automatic cut- 
olf type, and are well-known engines, 

The entire plant and its arrangement seem 
well planned and well adapted to its purpose. 
Three different systems of lighting are used— 
the Edison, the Mather and the Waterhouse. 
There 
engines and dynamos in use in other parts of 
the buildings, for display purposes and for 
furnishing small amounts of power to various 
In the Floral hall and in the 
center of the Park building are some very 


these 


are, in addition to these, some other 


exhibitors. 


good examples of what can be done by 
combinations of projected and falling water, 
with incandescent electric lights enclosed in 
That the Park 
building is a large fountain consisting of a 
central jet 


converging jets, the whole illuminated by 


various colored glass, in 


perpendicular surrounded by 
the many colored lights in such a way as to 
make it resemble a section of an unusually 
brilliant rainbow. The display in the Floral 
hall is yet more beautiful, perhaps, and con- 
sists of an artificial cascade, surrounded by 
large rocks and plants, to give it an appear- 


ance of nature, and the water, as it comes. the center, and by raised floors at either end 
down, falls over numerous ledges, under accessible from both sides and used for 
which, and in the water of the basin beneath, | serving refreshments such as Cincinnati is 


are placed the colored incandescent lights, 


the effect of the whole being a scene of in 
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describable beauty, and of especial interest | 
as showing the possibilities of the incandes- 
cent light in this direction, on account of the 
readiness with which it can be maintained 
under water. 

In the machinery hall and adjacent build- 
ings there is in use about 2,600 feet of line 
shafting, one of the lines, 
side of Power hall, being 900 feet in length, 


that on the east 


which is said to be the longest continuous 








THE WATERHOUSE DIFFERENTIAL GALVANOM-— 


ETER,. 


| line of shafting ever run in this country. It 

is not regularly run all together as one line, 
however, but can be so run if occasion de- 
mands it, and was coupled together and run 
as one line, by one engine, during a stoppage 
of the other, caused by a mishap. The 
line on the west side of this hall is 700 feet 
in continuous length, and both lines are of 
steel turned 2}%" diameter. 

In this department there are in use five 
engines: a compound condensing engine of 
the Corliss type, by the Lane & Bodley Co., 
of Cincinnati; one by the I. and E. Green- 

/wald Co., of the same place, which is of the 
Brown type, and a Hamilton Corliss, being 
the largest, in addition to which there is a 


Rees high speed, and a Ball engine, all of 
which will be more particularly spoken of 


further on. 
For running the textile fabric machinery 
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brought over for use here, and for a small 


sum one can take a seat and a ride in a con 
veyance with which 
the history of departed and almost forgotten 
generations of Venetians; but, of 
being surrounded by the historical buildings 
bridge 


is associated much of 
instead 


and passing under the famous of 
Venice, as most of those who have sailed in 
such crafts have done, his way is lined on 
either side with examples of the latest and 
most modern specimens of the machinist’s 
art; and, instead of meeting 
bearing a bold young Venetian carrying off 


his lady fair, he is much more liable to meet 


a gondola 


a very prosaic canal boat, drawn by a mule 
and bearing a burden of beer. 

There was a race of gondolas the afternoon 
of August 11, and Mr. P. G. March, of the 
Universal Radial 
of the day, was, with his family, one of the 
in the 
AMERICAN Ma- 


Drill Co., who was officer 
overseers of the race, being assisted 
arduous undertaking by the 
CHINIST man, 

The United States Government 
very liberally 
and the people who are interested in 
it, and the exhibits by the different 
departments of the Government will 


has dealt 
with the exposition 


undoubtedly prove to be, to a ma- 
jority of visitors, the most interest- 
ing feature of the exhibition. All 
the departments of the Government 
have contributed make this 
part of the show, the exhibits of the 
State, Interior, War, Navy, Treasury 
and Post-Office Departments being 
very interesting and valuable. The 
Patent Office, Institu- 
tion, the Coast Survey and Geologi 
cal Survey each contribute exhibits 
which fail to of 
educational value to the people who 


to up 


Smithsonian 


cannot be great 
will have an opportunity of seeing 
them. 
tig 

Geo. M. Pullman, of palace car 
fame, is erecting himself a granite 
palace home on one of the Thousand Isl 
ands in the St. Lawrence. The 
generously been contributed by citizens of 


money has 


the United States in small sums, collected 
by porters, — Lowell Journal, 
an > a 
Remarkable Compound Engine’ Per- 
formance. 


We have been favored with the following 
particulars of a preliminary test of tandem 
compound engines, built by the Hewes & 
Phillips Iron Works, Newark, N. J., for the 
Goodyear Metallic Rubber Shoe Company, of 
Naugatuck, Conn. The cylinders of these 
engines are 164 inch diameter of high press 


oe 
B2 


ure, and inch diameter of low 


the stroke being 54 inches. 


We 


pressure, 


have also been shown © indicator 
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there is 200 feet of line shafting run by a 


Vanduzen gas engine. 

Machinery hall has been built over the 
canal, so that it 
the hall from end to end, 
hall being connected by an arched bridge it 


the two sides of the 


said to particularly delight in, On the cana 


are a number of genuine Venetian gondolas 
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the test. It is needless to that these 
diagrams are very nearly perfect. 

The results, as given by Mr. Barrus, are re 
markable, particularly as the engines wert 
underloaded. We shall make 


upon this result at present, but hope to de 


say 


} 


duration at hand. The cylinders of these 


engines were steam jacketed, as will be seer 
in the record, 


ho comments 









THe Hewes & Puriies IRON Works, NEW 

ARK, N. J. : 

Gentlemen : I enclose five sets of indicator 
diagrams taken from the Naugatuck engine, 
Nos. 2, 13 and 14, with jackets on. Below 
are the results of my computations : 


1. Duration e es rere 50. min. 
2. Total number of inches water used 

referred to one boiler ; 49.6 in. 
3. Weight of feed water used per hour 3746. Ibs. 
4. Average I. H. P. developed.... 280.1 1.H.P 
5. Average M. E. P., H. P. cylinder 45.47 lbs. 
6. Average M. E. P., L. P. cylinder 

referred to H. P. cylinder. . . 87.09 lbs. 
7. Average M. E. P., L. P. cylinder 

actual _ 9.83 Ibs. 
8. Average boiler pressure ... 108. Ibs. 
9. Average revolutions per minute 59. rev. 
10. Feed water per I. H. P. per hour. 13.37 Ibs. 
11. Water drained from jackets per 

bour heed ; 248. lbs. 
12. Steam accounted for, H. P. cylin- 

der at cut-off |. — 9.8 lbs. 
13. Steam accounted for, H. P. cylin 

der, release. waste ; 10.78 Ibs. 
14. Steam accounted for, L. P. cylin- 

der at cut-off , ; ; 10.48 Ibs. 
15. Steam accounted for, L. P. cylin- 

der at release - 10.94 Ibs. 
15. Proportion of feed water account- 

ed for by indicator, H. P. cylinder 

at cut-off - dew 733 Ibs, 
17. Proportion of H. P. cylinder at release .806 Ibs. 
18. Proportion of L. P. cylinder at cut-off 784 Ibs. 
19. Proportion of L. P. cylinder at release. 818 Ibs. 


Yours truly, 
Gero. H. BARRUs. 
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The Waterhouse Differential 
Galvanometer. 

This instrument differs from others in that 
the coils are not wound around the needle of 
the deflector, but are placed directly under 
it, thereby gaining an unobscured view of the 
face. 

The needle swings over a German silver 
graduated, and is 
The dial is polished, and 


dial accurately jewel 


mounted, as the 
needle can be seen and readings taken from 
any point, the mirror is dispensed with and 
The 
flector has the usual two coils of wire con- 


an error of parallax prevented. de- 
nected to the binding posts shown in the cut. 
The coils are enclosed, nothing being exposed 
except the needle-case and binding posts, 
making an exceedingly neat and inexpensive 
For use in measur- 
ing resistance, a box of coils of the dial pat 


form of galvanometer. 
tern is furnished, as shown in cut, marked 


‘* Resistance.” At present they are made to 


measure a resistance from .1 of an ohm to 
1,000 ohms, but can be made suitable for 
any special work. 

For the benefit of those unfamiliar with 


the subject, the following is the use made of 
the instruments illustrated : We will suppose 


that it is wanted to know the amount of re- 
sistance in a conductor or coil of wire. A 
wire is connected from an ordinary battery 
cell to binding post B on resistance box. A 


wire is placed between binding post R on the 
and FR on the deflector. <A 
wire is then connected from one end of the 
to U on 
deflector, and the other end is connected to 
UV 

the battery is used to touch binding post B 
The 


sistance box are moved on 


resistance box 


conductor or coil to be measured 


on the resistance box. Another wire from 


on deflector. contact hands on the re- 
points marked 
tenths of ohms, units, tens or hundreds, un. 
lil, by touching the wire leading from the 
battery to binder B on deflector, the needle 
This will show that the un 
the 


will not move. 


known resistance in conductor or coil 
being measured equals the readings on the 
resistance box. 

The Waterhouse galvanometer 
factured by the Waterhouse Electric 


Manufacturing Co., Hartford, Conn. 


IS 


manu 
and 


ape 
Adjustable Clamping Blocks. 
The engraving shows a pair of these 
blocks in use for holding work to a planer. 


They are designed for use anywhere that 
clamping blocks are required. 


It will be noticed that these blocks are 


diagrams from these engines, taken during provided with teeth, by means of which 


» they can be shortened or lengthened to suit 
varying conditions. Being firmly bolted 
together they will not yield to the pressure 

»| brought on them 

It would appear that these blocks would 

»| be very convenient for a variety of purposes 


so hereafter, with the records of tests of longer | around a machine shop, saving much time in 


»| hunting up blocks of the right length. 
The manufacturers are the Energy Manu- 
facturing Company, Philadelphia, Pa, 
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Regarding Changes of Situations by 
Mechanics. 





| and that, supposing it to be desirable that all | edited by Secretary Sinclair with great < 
| . . 
stones should gather moss, there are many of | and judgment. 


It is an important addit 


SEPTEMBER 1, 1883 


There is a quite prevalent idea that a me- 


chanic who changes from one position or | 


shop to another frequently necessarily has 


something in his constitution or make-up | 
to be depended | 


which renders him unfit 
upon; and there are many who utterly re- 
fuse to believe that such a man can be either 


a good mechanic, or possessed of any ability | 


of whatever kind. It must be acknowledged 
that mechanics are often met with who seem 
to bear out this opinion; but, on the other 
hand, every one who has been associated 
with mechanics to any great extent must 
| know plenty of them who have made many 
land frequent changes, in some cases extend- 
ing through a number of years, and have 


finally found a place in which they were em- 


| they could by any possibility have become in 
‘any of their previous positions, if, indeed, 
| their final success was not due, in a great 
| measure, to the changes preceding it. 

| It is,of course, true that many and fre- 
| quent changes by a workman are often caused 
| by a fickle or discontented disposition, and 


| } 
often also by the fact that the person con- 


| cerned has : ‘h greater ability in obtain- | 
chinists, engineers, inventors, draftsmen, and all those | cerned has a much greater a J . 


ing situations than in keeping them after he 
has obtained them. 
make 


Sut because some me- 


chanics frequent changes for such 
condemnation of every one who is given to 


changing about. 
are many good reasons for making changes 
mechanic at any time ; and that it is as illog- 


or ignore such reasons simply from a general 
indisposition to change, or dread of leaving 
old associations and friends, as it is for any 
one else to decline to take a given course when 
good and sufficient reasons for so doing pre- 
sent themselves. 


which usually accompany a change of loca- 
tion, but it should not be forgotten that there 
are also certain advantages often to be gained 
by such changes, and that, other things being 
equal, the person most interested is best qual- 
ified to weigh, compare and decide which 
course to pursue; and that often there are 
reasons for changing which present them- 
selves to him very forcibly, but Which, from 
their nature, cannot be known or understood | 
by others, 


Most young men especially are benefited | 
by moving about considerably. It is 


com- | 
paratively easy 


of work differing in its nature from that to | 
which he has been accustomed, and the abil- | 


a decided advantage in more mature years. 
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Who has not seen men grown old in the 


|inently successful, probably more so than | 
their wares to our readers can do 80 as fully as they | i 2 

| generally found in the inhabitants of a cold 
| climate, 
|example of what enterprise may do against 
|apparent disadvantages ; for it has always 


a Climate more than offset the disadvantages. 


reasons, by no means justifies the universal | 
| climate, and thus nature makes compensation. 
|It is very doubtful if the disadvantages in 
It should always be remembered that there | one direction, of the extreme Northern States, 
lare greater than the disadvantages, in the 
which are liable to present themselves to any | other direction, of the Southern States. 
| perhaps the advantages of both may, in their 
different ways, be found to balance the ad- 
vantages accruing to locations more inter- 
mediately located in regard to climatic influ- 
ence. 


ical and foolish for a mechanic to disregard | 


(in which Maine cannot compete with those 
| States more favorably located in regard to raw 
material and climate. 
every locality. 
lines of manufacture in which that State pos 
|sesses advantages. 


There are, of course, certain disadvantages | 


other lines in which in this respect the advan- 
tagesare fairly balanced, and push, enterprise 


|ufacturing State, but it is evident that the 
people there do not intend to go on buying 
manufactured goods without manufacturing 
| something in the way of exchange. 
this they are wise. 
factures of Maine already amount to more 
for a young man to adapt | than eighty million dollars annually, which | 
himself to new conditions and to take hold | is a very creditable showing indeed. 


ity to do this, acquired during the period of | issued by an Ohio inventor, in which he 
life when it is easy to acquire it, is apt to be | shows how he proposes to circumvent nature. 
| He has invented a combination of racks and 
pinions, alleged cuts of which he publishes 
service of some employer with whom they | in the circular referred to, and by the use of | 


them so situated as to make the gathering of |to the published proceedings of the ass 


it impossible, and not to be hoped for with- 
out some preliminary rolling about in order 
to secure more favorable conditions for moss 
gathering. 

—-_—_ ~q@e——————— 


Manufacture in Maine. 


Twenty years ago no one would have 
thought much activity in manufacture would 
ever be developed in the State of Maine. 
3ut the developments of the last few years 
are leading to a different conclusion. Sev- 
eral large manufacturing enterprises have 
been started in the State during that time, 
and this has made a demand for smaller en- 
terprises, with prospects ahead for multipli- 
cation and enlargement. 

Manufacture is being built up in Maine by 
the energy of the citizens—an energy very 


This building up of industries is an 


been considered that the climate of the State, 
alone, would prevent anything like extensive 
manufacture. In the end it may be found 
that the enterprise and industry born of such 


workmen must be well 
housed, and well fed and clothed, but they 
can and do work harder than in 


In such a climate 


a warm 


And 


Of course there are lines of manufacture 


But this is true of 


On the other hand, there are 


Then, again, there are 


ind industry must decide the matter. 
Maine may never come to be a great man- 


And in 
It is said that the manu- 


li 
A western engineer sends us a circular, 


ation. 


We have been favored with the prospec 
|of the University of Minnesota, College 
Mechanic Arts and School of Practical \ 
chanics and Design, located at Minneapo 
This institution was established by the « 
stitution of the State, and is endowed by | 
General Government. 


Regular courses of 
instruction are offered in science, literatuy 
arts, civil, mechanical and electrical en 
neering, architecture, law, medicine and 3: 
riculture. With the exception of law ar 
medicine, tuition is free. We should jud; 
from the prospectus that the Courses of i) 
struction were quite complete and thoroug! 
Fieid work, shop practice and_ testing seem 
to be well provided for. The shops see: 
to be well provided with tools and apparatu 
of modern construction. Regular degre: 
are conferred upon graduates. The Scho 
of Practical Mechanics and Design (a branc! 
of the college) is designed for those who wis! 
to fit them for positions of trust in shops and 
factories, or in the care of engines and boilers 
This isin four divisions. There is a two years 
course, in drawing, mathematics and shoj 
work, and shorter courses in the maragement 
of boilers and engines, in shop work, draw 
ing or wood carving. 


Manual of Patent Law, for the use of in 
ventors, is the title of a small book issued by 
R. G. DuBois, Washington, D. CC. Th 
book contains practical information useful 
to inventors, and is sent free upon applica 
tion. 








eg TIONS ang) 
(ues NSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods, 





Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
Lf so requested, neither name, correct initials nor loca- 
tion will be published. 


(207; ©: Cc. F.. 
asks: Can 


Cornade Beach, Cal., 
you give me the names of the best 
treatise on mechanical drawing; gears and 
pattern making? A.—We believe the articles on 
Practical Drawing, now running in the AMERICAN 
MACHINIST, Wiil give you the information required. 
For pattern making, the treatise on Modern Mould- 
ing and Pattern Making, by J. P. Mullin, or Pattern 
Making by a Forenan Pattern Maker, may suit your 
purpose. As for gearing, you will find the treatise 
on Tooth Gearing, by J. H. Cromwel! ; Kinematies, 
by C. W. MacCord ; and the treatise or Tooth Gear 
ing by George B. Grant, to be very usetul books. 

(898) ‘* Planish,” Wilmington, Del., asks: 
How is the smooth enamel or planish put upon the 
surface of iron forgings, such as small bolts 1 inch 
diameter and under? The skin or planish on some 
5¢-boits that I saw resembled the surface of Rus- 


also 





. | . . . . | 

have learned their trade, perhaps, and have | which, as he tells it, he can, with two-thirds | 
1 

The Washington News Company, Washington,D.C. | never worked elsewhere, and who are really in | the power applied, do twice as much work in | 
| 


ods of doing work outside of the shop in which 


quired while young that facility for adapting | can be done with a 
re . . . | e e ° ° e e | 

vAGE | themselves to new conditions which it is sel-| whose piston is ninety-six inches, operating a | leather. 

|dom possible to acquire during the years of | crank. 


mature life, they painfully feel their helpless- | thinks, in beating nature, the inventor ¢ 


with 
they have been trained, and not having ac-| thirty-two inches, will do more work than 


la pitiful situation of dependent helplessness ? | the same time as with the crank ; or, apply- | 
| Being almost totally unacquainted with meth-|ing it to turn a shaft, two small cylinders, 


combined area of pistons equal to 


cylinder the area of | 


Having succeeded, as he apparently 
| 
x | 
os 


| 
ness and dependence ; and there are too} presses himself as ready to sell rights to man 
many employers who do not hesitate to take |ufacture, or to sell the whole invention, | 


}advantage of it. Then, too, in judging of | which would be a very good thing to do. 


sian iron, and gave the articles a very fine and 
smooth appearance. I have also noticed the same 
fiaish on some horseshoes, and would like to know 
how it isdone. A.— There may be aspecial process 
in use by some manufacturers for doing this: but 
such things are now forged by machinery, and itis 


| done by keeping the dies in good order, avoiding too 


high heats, and sometimes by the use of a jet of 
water when forging. The appearance of such 
things is sometimes much improved, also, by put- 
ting them intoa tumbling barrel with pieces of 


(899) C. BE. B., Philadelphia, Pa., sends 
us a sketch of a mechanism consisting of two par- 


| allel screws which have at their lower ends worm 


wheels of 84 teeth, driven by right and left worms 


| Which are on the same shaft, this shatt being driven 





}| benefited and developed by changing about a | Literary Notes. 


| by atrain of gearing and pulley, so proportioned 
After all, the Ohio inventor, upon whom | that the worm shaft turns 6.3 revolutions, while the 
should be remembered that the same causes|our correspondent is rather severe, is not a| P¥lley turns one. The pulley is 18 inches diameter 
which have made the workman dependent! crank. He is one of the men, the number | irs ang Sets. ro ne ci are 4 inch pitch. A 
: : : Rains é ylatform is to be raised by the two screws, with a 

upon him have also usually made the work- | ‘hich grows satisfactorily less every year, |} , : 13 ; 
} ay ms k-| of which grows s atisfac toril) less every year, | load on it of 500 pounds. He asks : 1. Would this be 
man less valuable to the employer. who have succeeded—in their minds—in beat- | asking too much work of the pulley and belt? A.— 


In almost every shop there are men to be | ing the crank by a good round majority. | We think it should do the wirk easiiy. 2 
met with who would probably be greatly 


| the conduct of employers in these matters it | 


. In using 
= worms is it not betterto p'ace them as near the 
| pulley as possible, or nearer to the weight? 4. — 
| That depends upon circumstances, but in such a 
| case as shown in your sketch we think they are in 
We have received from Secretary Sinclair | the best possible place, 7. ¢., at the bottom of the 
the report of the Proceedings of the Twenty- | S°T®¥*: 
The old proverb is true enough, ‘‘ A rolling | First Annual Convention of the American} (400) J. R. P., Cincinnati, O., writes: 
stone gathers no moss” ; butit is well to con-| Railway Master Mechanics’ Association, held | 1: P!€ase let me know if Bessemer steel is made in 
| sider that the gathering of moss may not be|at Alexandria Bay, June 19, 20 and 21, 1888. this country, and how long ago is it since it was 


he ly bie . a4 5 pus : first made here ? 
the only object of the existence of stones, lhe report is very complete, and it has been | Henry Bessemer. in 


Se 


| little, widening their horizon, and extending | 
| their acquaintance with other mechanics and 
| their way of doing things. 








{.—The process was invented by 
Great Britain, and by William 
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Kelley, in the United States. Patents were issued 
to both by the U. S. Patent Office, and their interests 
were combined when the manufacture was estab- 
lished. Bessemer’s patent dates from November, 
18). and Kelley’s from January, 1857, the latter hav- 
ing Deen granted after a declaration of interference. 
9, How are steel rails cut? Or, what I want toknow 
js, whether the saws have teeth, or are they 
plaiks? A.—We believe the general practice is to 
saws with teeth. 


use 
(101) W. H. Norwich, Conn., asks: 
Wil! you please inform me what causes polished 


tec| to assume the many different colors in raising 
itto ared heat? A.—It is caused by oxidation. 2. 
Isthe beautiful mottled appearance of some of the 
parts of modern fire-arms produced by case-hard- 
ening in the usual manner with animal charcoal? 
4.— Not with charcoal alone, but with other things 

onnection with it, such as scraps of leather. 
It is also important to avoid exposing the articles 
tote air as much as possible before quenching 
them. 3. What is the cause of the different colors 
on case-hardened work? A.—It also is caused by 
oxidation. 4. Does a piece of case-hardened work 
which has a mottled appearance possess the same 
degree of hardness throughout? A.--No, it is hard 
upon the surface only, the depth to which the 
hardening penetrates depending upon the quality 
of the iron, the length of time it remains in the fur- 
nace, and upon the quality of the material used for 
packing. 

(402) F. W. N., Adrian, Mich., writes: 
Do you think that Icould drive a grain thresher 
with a hemp rope instead of a belt? We generally 
use a three ply 6-inch rubber belt, from 120 to 150 feet 
inlength. These machines are mostly run with a 10 
horse-power engine. My engine hasa 3-feet driving 
pulley, the diameter of the pulley on the separator 
iss inches. The engine makes 250 revolutions per 
minute, and I cannot run it any faster. Would I 
require two ropes, or would one be sufficient. A.— 
The diameter of the pulley on the separator is too 
small for driving the machine with a hemp rope. 
According to an article by A. G. Brown, AMERICAN 
MACHINIST, July 21, 1888, the diameter of the 
smallest pulley should be equal to 30 times the di- 
ameter of therope. The distance between the shafts 
is generally made equal to 20 to 60 feet. With the 
present arrangement the speed of the rope will be 
2,355 feet per minute. With this speed of rope and 
with pulleys of suitable diameter you would require 
arope 114 inch diameter to transmit 10 horse-power. 
But since you will have to increase the diameters of 
the pulleys, the speed of the rope will also be in- 
creased, and consequently a smaller rope, probably 
1 inchin diameter, may be sufficient to do your 
work, The rope must be kept dry; if wet, its work- 





ing strength will be reduced to about one-quarter 
of its strength when dry. 
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Contract work of all kinds executed promptly and 
onreasonable terms. Parties wishing gray iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg Co., Hornellsville,N.Y. 

A practical treatise on the steam engine, by Arthur 
Rigg, essays on the principles involved in design 
and construction of fixed engines; 312 pages, with 
96 plates. 4to. <a $10.00. EK. & FN . Spon, 12 
Cortlandt st., N. 

** Indicator bale tice and Steam Engine Economy.’ 
By F. F. Hemenway. ¢ ‘ontains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘* Binders” for the AMERICAN MACHINIST. Two 
styles —the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Ether will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’G Co., 96 Fulton st., New York. 

The series of artic les by J. G. A. Meyer, on ‘ Prac- 
tical Drawing.” now running in the AMERICAN Ma- 
CHINIST, should be closely followed by every stu- 
dent. They commenced with October 28, 1&s6 issue, 
and up to and including August 1], 18s8 issue, 56 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun- 
try or C anada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 


“*Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attrac ting the at- 
tention of railway mec seg all over the world. 
Commencing with the June 27, 1s85issue, 70articles 
have thus far appeared up ‘to and including the 
August 4, 1888 issue. Copies a these 
articles sent py mail to any part of the U.S. or 
Canada at 5 cents each. AMERICAN MACHINIST 
PUBLISHING Co., 96 Fulton st., New York 
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J. A. range & Bro. will build a saw and planing 
mill at Sylva, N. C. 

The Universal Horseshoe Company 
shops at Anniston, Ala. 


is building 


Reynoldsville, Pa., is putting in water-works. 
Address all communications to Reynoldsville Water 
Works Company. 

A water-power company are erecting a building 
at Wilton, Me., to be occupied by Robert Chase & 
Son as a peg factory. 

It is said that there is invested in Michigan, in the 
lumber business, $40,000,000, in which business about 
30,000 men are employed 

It is said that from 50 to 100 steam engines will be 
required in the great sugar refinery to be built by 
Claus Spreckles, in Philadelphia. 

The Walter Heywood Chair Manufacturing Com- 
Fitchburg, Mass., has built an addition to the 
works, two stories high, 50 x 300 feet. 
is putting a up water 
Riter & 


The city of Memphis, Tenn., 
| tower 26 feet diameter and 160 feet high. 
Carly, of Pittsburgh, made the tower. 

The H. Haller Manufacturing Company has been 
chartered at New Orleans, La., to manufacture 
tin and sheet-iron ware, etc. 
The Hartwood Switch Company has been organ- 
railroad switches, frogs and 
Ala. J.T. Hart is 


The Campbell Printing Press and Manufacturing 
Company, New York, have issued a large four-page 
circular, illustrating their two-revolution pony press, 
The press is well illustrated and described. 

The Whittier Machine Company are constructing 
for the Piedmont Manufacturing Company, of Pied- 
mont, 8. C., six steel boilers, each 544 feet in di- 
ameter, and one two-ton freight elevator. 

Pedrick & Ayer, Philadelphia, Pa., have issued a 
| large catalogue of special tools for railway repair 
The catalogue is well illustrated and artis- 
It is also completely indexed. 

The Hargrave Manufacturing Company, Fall 
River, Mass., has ordered 10 boilers, 60 inches by 17 
feet, for their new mills. The order was given to 


shops, 
ticaliy printed. 


the Charles River Iron Works, Cambridgeport, 
Mass. 
The Allentown Foundry and Machine Company, 


MACHINIST 


Improved Eureka turbine water wheels, which | 
contain much matter of interest to users of water- 
power. 


The Thomson-Houston Intérnational Company, 
Chicago, Ill., is sending to South America an in 
candescent lighting plant, to be placed in a mining | 
establishment in the Andes, 14,700 feet above the | 
sea level. 


Eynon & Ingersoll, Cleveland, Ohio, inform us | 
that they are receiving numerous orders for their 
Slab milling machine. This company has been 
obliged, by increase of orders, to build a new fac- 
tory, which they will occupy early in the fall. 

The Oakland (California) Iron Works have been 
incorporated, to manufacture machinery, milling 
supplies and foundry work of all kinds. The direc- 
tors are George Cottrell, T. L. Armstrong, Edward 
Clark and others. Thecompany hasa capital stock 
of $50,000. 


The American Waltham Watch Company, Walth 

am, Mass., have recently put in a 150 horse-power 
engine, and are arranging for four 500 light dyna. 
mos. The company is preparing to make their own 
fuel gas, which it is expected will materially reduce 
the fuel bill. 

The Baxter (Electric) Motor Company, of Balti- 
more, Md., has put on double force, night and day, 
to keep up with orders. The company is building 
new shops, in which they expect to employ 1,400 
hands. These shops, it is said, will be the largest 
in Baltimore. 

Scottdale, Pa., isto have anew industry established 
in the near future, in the form of a works for a new 
method of coating metal, which promises to be a 
great success. The works are already in progress, 

of which R. W. P. Richardson, a_ well-known 
chemist and mining engineer, is the inventor and 
chief. 

In the Pullman shops at Detroit over 700 men are 
employed, many of whom work overtime, in order 
to push the completion of a large number of new 
cars now in various stages of construction. The 
works are running to almost their full capacity, 
and have not been so rushed with new work for 
several years. 

The old foundry property at Yaleville, N. Y., has 
been purchased by Orrin Martin, of Ogdensburg, 
from the National Bank estate of Malone, at a cost 
of eight hundred dollars. It is understood that Mr. 
Martin intends to thoroughly repair the property, 
which is in a very dilapidated condition and put it 
in a condition ready for business. 


The Chicago & Atlantic Railroad Company have 
lately received some heavy mogul locomotives from 
the Brooks Locomotive Works, of Dunkirk, N. Y. 
and the engines have made sucha good record in 
handling the heavy freight traffic of the road, that 
Mr. Selby, superintendent of motive power, re- 
cently contracted for five more engines of the same 
class. 

Atticles of incorporation have been filed by the 
Seattle and Southern Railroad Company, with a 
capital stock of $7,000,000. The object is to build a 
line from Seattle to Portland, a distance of 160 
miles. At Portland the road will connect with the 
Oregon and California, which will make Seattle the 
virtual terminus of the Southern Pacific system. It 
is said that work will be begun very soon. 

There is agitation for new water-works or the 
enlargement of existing works at Osbourne, Kan.; 
Fremont, Neb.; Manton, Mich.; Farmington, Maine; 
Allegheny, Pa.; Phoenix, R. 1; East Wichita, Kan.; 
Ripon, Wis.; Gladwin, Mich.; Neodesha, Kan.; Hat- 
field, Kan.; Kissimmee, Fla.; Key West, Fla.; Jersey 
City, N. J.. Del Norte, Col.; San Diego, Cal.; Rus 
sellville, Ala.; Clifton Forge, Va.; Mason, Neb. 

Messrs. Cooke & Co., of No. 22 Cortlandt street, 
New York, have secured the contract for putting an 
automatic engine in the United States Military 
Academy at West Point; they have also recently 
furnished a pair of automatic engines for the Central 
Trust Company, of New York City. Among their 
other recent engine orders are the Amalga Soap 
Company, Brooklyn; J. Pierpont Morgan, Cranstons, 
N. Y., and Hon. Levi P. Morton, of Rhinecliff, N.Y. 

The Wichita (Kansas) Mining Company held a 
meeting recently in Wichita for the purpose of 
amending their charter and to increase the capital 
stock from $500,000 to $1,000,000. The company 
own and control upward of 36,000 acres of the 
richest cval-bearing land in the State, all within a 
radius of 100 miles from Wichita. The first drill 
has been started at Peabody; other drills will be 


started at once. and the richness of their landed 
estate shown up. 
: 
A Sharon (Pa.) dispatch says: A terrific explo 


at theSharpsville furnace late last 
breaking out of the molten 

Great balls of red-hot iron 
which 


sion occurred 
night, caused by the 
contents of a furnace. 
were thrown higher than the stock house, 
soon caught fire, but was eatinguished before much 
damage was done. Two men were badly burned, 
the others escaping almost as if by miracle. A 
force of men went to work at once to repair the 
damage, which is heavy. 

Hill, Clarke & Co., the well-known 


Boston, Mass., 


have issued their 1888 catalogue. It is an artistically 
printed bound volume of more than 400 pages, ex- 
cellently illustrated on tinted paper. The plan is 
followed of giving the names of the manufacturers 
of the tools illustrated in this catalogue, which 
appears tousto bea good one, The catalogue is 
fully indexed, and otherwise arranged very con- 
venient for reference. 

A press dispatch from Washington says: Prof. 
Elisha Gray, of Highland Park, Ill., has obtained 
letters patent, dated July 31, 1888, fora combina 





| Allentown, Pa., have issued catalogues of the Wolf 








t 


sisting of a 
signed for transmitting messages 
| ( 
writing, 
The invention is based on 








the telautograph, con- 
receiver, and de- 
by wire between 
by the sender in his own hand- 
doing away with skilled operators. 
the discovery of a new 


ion of instruments called 
transmitter and a 


listant points 
thus 


principle in controlling the electric current, whereby 


é 
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tendence of C. R. 
machine shop and foundry, 
J. A. 
running to their full capacity. 


going on now at Mechanic 
has been for several years, 
this live manufacturing village are in a 


a pulsatory current is produced. 

The Jndustriai Journal says there is more building 
Falls, Me., than there 
and the industries of 
thriving 
The six paper mills, under the superin- 
Milliken, J. W. Penney & Son’s 
the corn factory, and 
clothing manufactory, are 
There is more doing 


-ondition 


Buckman & Co.’s 


at the shoe factory than usual, and the woolen goods 
manufactory of Harris & Rounds is working busily. 


R. A. Belden & Co., New Haven, Conn., 
issued the following: Our drop forgings and ma 
chine works, formerly located at Danbury, Conn., 
having been burned in thefire which occurred there 
on the 18th of June, we would respectfully 
inform you that we have purchased the large prop- 
erty in New Haven, Conn., known as the Mans- 
field Elastic Frog Shop, situated on the corner of 
Congress avenue and Dagget street, where, with a 
full line of new and improved machinery and largely 
increased facilities, we are prepared to execute all 
orders for drop forgings in iron, steel and copper; 
also Belden’s improved crank planer and upright 
power hammer. 

Gould & Eberhardt, Newark, N. J., are having a 
very good trade in their standard tools. They have 
recenfly furnished the Georgia State School of Tech- 
nology with a drill press,a shaper and an auto- 
matic gear cutter ; the University of Tennessee with 
a 24-inch planer, a drill press and an 18-inch eme ry 
tool grinder ; Walter Scott & Co., of Plainfield, N 
J., with their second 60-inch gear cutter, together 
with a large number of other tools; the Edison 
Machine W — of Schenectady, N. Y., with a 36- 


have 


1888, 


inch gear cutter; the Daft Electrie ¢ ompany, of 
Marion, N. J , with a 36inch gear cutter, a drill 


press and several winding lathes; Ribon & March, 
of Jersey City, with a 30-inch and a 36-inch drill 
press, and the Mexican Government shops with a 
shaper. 

Following are among the recent sales of the M. 
C. Bullock Manufacturing Company, Chieago, II1.: 


To the Negaunee Mining Company, Negaunee, 
Mich., one 6’’x 8” exploring hoist; to the Jackson 
Iron Company, Negaunee, Mich., one 6x8" explor- 
ing hoist; to T. H. Riley, Joliet, IlL, one 3” 
‘Eclipse * rock drill outfit; to the Chicago and 
Lemont Stone Company, Lemont, Ill, one 5” 
“Eclipse”? rock drill outfit; to the Deer Creek 


Glen Rock, Wyoming Territory, two 

boilers ; pair 10’ x15” link 
motion engines, driving one pair of 66''x 60" drums ; 
to the Atchison, Topeka & Santa Fe Railroad 
Company, Chicago, Hl., one 3” “ Eclipse” rock 
drill outfit: to Nast Bros., Marblehead, Wis., one 
3’ ** Eclipse” rock drill outfit ; to the Detroit Mine, 
Ishpeming, Mich., one new underground diamond 
prospecting drill, ** Beauty.” 

According to The Daily Hot Blast, the wood 
working shop of the United States Rolling Stock 
Company, at Anniston, Ala., will be 1,000 feet long 
and 105 feet wide. The machine and blacksmith 
shop will be 105 x 825 feet, and other buildings in 
proportion, They will also build another foundry 
80 x 160 feet, to be connection with their 
present foundry. * In carrying out the plans for the 
establishment of such a a mammoth enterprise as 
this, which, it be remembered, will be the 
most extensive car works in the country, there are 
necessarily many unavoidable delays at the begin- 
ning, but the work already accomplished is sur 
prisingly great, and the details forthe buildings and 
machinery, requiring so much study and time, have 
been arranged, so that now everything is rapidly 
getting into shape for the final work of erecting 
these great buildings.”’ 


Coal Company, 


15 horse-power one 


used in 


should 


Regarding matters at Fall River, Mass 
Journal says: With a very 
tions the dividends of all the mills for the last 
quarter have been declared, and a glance at the 
list will explain why stockholders go about 
wreathed in smiles instead of with their pockets 
turned inside out, been the case during cer- 
tain periodsin the city’s history. The past three 
months, iike the three quarters preceding, show an 
unusually prosperous condition of things, and Fall 
River is to be congratulated on the fact that, in spite 
of the satisfactory showing made, the continued 
and large demand for print cloths, and the appar 
ently short supply of the same, people with money 
to invest haven’t lost their and plunged 
heavily, to use a turf expression. Although the 
factories have been coining money, and sales from 
week to week leave no stock on hand, but one new 
corporation been started, and of the thirty- 
eight manufacturing establishments, only three 
have voted to increase their plant. Were the 120,- 


., the 


Providence few excep 


as has 


heads 


has 





| ting 


| operation, 
dealers in machine tools and machine shop supplies, | 


000 odd spindles, which it is proposed to put in 
running today, the mecreased product 
would hardly affect the market, and as there are 
no indications of any further building, there seems 
to be no danger of overdoing the thing and so put- 
to death the time-worn hen of golden-egg 
capacities. It must be’ borne in mind that the 
dividends which have been announced for the quar- 
the actual 
serve to show 


ter just closed by 
earnings for that period, and simply 
the returns which it is possible to make with all the 
conditions favorable, while at the same time reserve 
funds have been laid by, varying according to the 
financial condition of the different corporations and 


no means represent 





the business judgment of those in charge. 
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Machinists’ Supplies and Tron. 





New York, Aug. 16, 1888. 
Iron—American Pig—There is no change in prices, 
and the opinion generally prevails that there will 
be none for some weeks to come. The demand is 
far from brisk, although trade can hardly be char- 
acterized as dull. The feeling is that prices are 


not to go lower than at present, while hopes are 
entertained that there will be some improvement 
with the advent of cooler weather. We quote 


Standard Lehigh and North River brands, 50 to 
$18 for No.1 X Foundry, $16.50 to $17 for No. 2, and 
$15 to $16 for Grey Forge. 

Scotch Pig —-We quote Coltness, $19.50 to $19.75 ; 
G lengarnock, $19.25 to $19.50; Gartsherrie, $19.75 to 

$20; Summerlee, $19.25 to $19.50; Eglincon, $17.50 
to $17.75: Langloan, $19 to $19.50: Dalmellington, 
$18 to $18.25: and Clyde $19 to $19.50. 


*WANTED* 


“ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 


$17 





Wanted—Men to examine 8. S. planes ; see p. 11 


Wanted—Position as draftsman. Address Box 
15, AMERICAN MACHINIST. 
Wanted—Good sheet metal die makers. Apply 


to Buh! Stamping Co., Detroit, Mich. 


Young man, first-c lass machinist and fair drafts- 
man, wants situation. I AMERICAN MACHINIST. 


Wanted—Situation as hovenndii or workman of 
a brass foundry. with a firm who runs one or two 
men: aman with family and strictly temperate: a 
practical workman on all kinds of metals ; can give 
best. of references. Address Box 11, AMERICAN Ma- 
CHINIST. 

A patentee desires to enlist capital to push an in- 
vention of acknowledged merit well known in the 
market to form a company to push the device; sat- 
isfactory references as to its merit, and standing of 
the advertiser, can be furnished. Address Box 
16, AMERICAN MACHINIST. 

Position wanted by practical man, age 40; design, 
drafting to finished mach. through all the depart- 
ments: labor-saving mach’y a specialty ; experience 
in engine, printing, shoe, sewing, tool and brick 
mach’y. Testimonials for entire management on ap- 
plication to F. Myers, Moore st., Winthrop, Mass. 

Wanted—Situation by a man who has had thirty 
vears’ experience in machinery business as super- 
intendent and salesman: is at present superintend- 
ent of machine shop: will be oven for engagement 
after Sept. 15: references furnished if desired. Ad- 
dress W. E., Post Office Box 38, Hoosick Falls, N. Y. 





Wanted—By an Ohio manufacturing concern, 
making heavy machinery and steam engines, em- 
ploying forty to fifty machinists, a machine shop 


foreman, experienced in handling men and getting 
out first-class work at low cost : a permanent posi- 
tion open to the right man. Address, with salary 
desired, Box 12, AMERICAN MACHINIST. 

Wanted—Foreman for boiler works, one who has 
had experience with marine and stationary work, 
also tank work; must read drawings, make esti 
mates, lay out work and handle men and tools to 
full capacity ; steady employment to proper party ; 
only sober and industrious mechanics need apply ; 
state references, age and experience. Address G. 8. 
Wormer & Sons, Detroit, Mich. 





é MISCELLANEOUS WANTS . 


Advertisements will be inserted under this heal a’ 
35 cents per line, each insertion. 





* The Cycione Steam Flue Cleaner is wim and has 

norival. Crescent Mfg. Co., Cleveland, Ohio. 

cup for shafting beats them all. 

Cleveland, Ohio. 
August C. Christensen, 24 State st., 

ical engineer and draftsman ; 


Crescent grease 
Sample free. Crescent Mfg. Co., 
N. Y., mechan- 
25 years’ experience. 


Light and fine machinery to order: Foot Lathe 


Catalogue for stamp. E..O. Chase, Newark, N. J. 
D. J. Kelsey, M. E., designs machinery and iron 


structures; pat.drawings. 31 Ins.Bld., New Haven,Ct. 


Correspondence solicited with parties having ma- 
chine or foundry specialties to build. TWonesdale 
tron Works, Honesdale, Pa. 


For Sale—A, 20,000 lb. Stiles New 
Drawing Press in first-class order. 
Watch Case Co., 
phia, Pa. 


Toggle Joint 
Apply Keystone 
19th and Brown streets, Philadel- 


Wanted —To buy second-hand lathes, planers and 
shapers of ail sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati 0. 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
éular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 


flue welder; 
can be manufactured 
in Locomotive Engineer for July. 
Batavia, N. Y 


For sale or manufacture on royalty, 
welds in fire any size or length ; 
cheap ; illustrated 
Address John N, Buchanan, 





Meteaf Standan Engines, 


Single-acting, Self adjusting, Self- 
lubricating, Noiseless, Automatic and 
Throttling. Especially adapted for 
continuous runs and direct connec- 
tions to high speed machinery. Are 
well balanced, economical and com 
3 Buiit in sizes from 1 1-2 to 50 


| J.T. METCALFE, Patentee & M’f’r, 
Quincy, Franklin Co., Penna. 
SEND FOR CIRCULAR, 





AMERICAN 
RADLEY’S UPRIGHT 


CUSHIONED 









==) 

= a 

2) 4 

= 

Ded Com binesthe bestele- 
= an Pments essential in a 


, first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer in the 
world. 


S$ HEATING 
FORGES. 


With a manufactur- 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements, For hard 
coal or coke. Indis- 
pensableinallshopst 
keep Bradley's Cushioned Ham- 
mers and men fully emploved 
and reduces cost of production, 


BRADLEY 





Aug. 30, 1887. 


BRADLEY &CO. | 
SYRACUSE, N. Y. 





~ ONE HALF TIME 


Y andLABOR saved by using 
thissolid, strong, durable, 
firm-hold, ‘uick-working 

Lever (Not Serew) ise. Hasimprov 

ed Taper-Pipe and other attachments. 

P= Sold by thetrade. Send for circular. 

TOWER & LYON, 
95 Chambers Street, New York. 
Successors to Mk VIv Srerures 


FOR SALE, encnes 


The Fishkill Landing Machine Co., 
located at Fishkill}, on the Hudson, offer to 
manufacturers and others desiring a well built 
economical and durable engine, their improved 
CORLISS ENGINES, ‘they are endorsed “4 
many reputable engineers “and persons using them 
Address as above. 








THE HUSSEY RE-HEATER | 


RE-HEATS EXHAUST STEAM. 





Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 


AS Ramon Peale oager 15 Cortlandt St, XY. 

EAGLE &€@ : 
ANVIL 

“$3 WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Awvil, — Best 
ast Steel 
Face & Steel 
Horn. Better 
tnan any Eng- 
sh anvil, 

















Full war- 
ranted and 
war prtos 
) WANTED TOOL AGENTS "<r 
-s = Pen do ane my Send roc, for Post- 
\ C. Bf. JAMES, 98 Lake St., Chicago. 


(Successor to E, H. RANDALL & Co.) 





—t/ 





SOMPIN 
PUMPING 


MACHINERY | 





113 Foderal St., 
BOSTON. 


93 Liberty St., | 
NEW YORE. 


For Gena 
of wat enenienaed 
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__ SEND 


SEpreMBer 1, 186 


THE DEANE STEAM PUMP C0. 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadel))ja, 
St. Louis, 


Manufacturers of 


STEAM and POWER 
FOR ALL PURPOSES. 


FOR CATATLOGI 





work it has proved a superior tool. 


The Hendey Geared Friction Plane; 


16inch x 16inch 

For Die Work and use in Tool Rooms this planer is particularly adapted. 
accurately to a line, and stroke can be quic kly changed from one inch to full capaci 
table (4 feet), maintaining at the same time a uniform cutting speed. 
for change of speed, and automatic horizontal, 


x 4 feet. 

It will p 
It has a con: pi 
vertical and angular feed. For a! 


For Planers, Shapers or Engine Lathes, address 


THE HENDEY MACHINE CO., TORRINGTON, CONN. 





CHICAGO, ILLS. 


BEST CAST STEEL, 


For MACHINISTS’ TOOLS and DIES DOING CONTINUOUS HARD WOR; 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
PITTSBURGH, PA. 


NEW YORK, N. 





Saws. 
on trial. 





167 West Second 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ 


Catalogue mailed on application. 


Tools and Supplies. Lathes 





Street, CINCINNATT, 0.° 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 








Kent Ave. and 
South roth St., 


GUILD & GARRISON, #2325: 


Builders of Steam Pumps, Vacuum Pumps, Vacuum 
Apparatus, Filter-press Pumps, Air Compresso1 S, etc, 





OIL-BOILERS FOR THE UNITED 
‘STATES NAVY.—Navy DEpart- 


MENT, Washington, D. C., August 2, 1888.— 
The Navy De partment, having in view the 
possible decrease in weight of machine ry i0 
vessels of war by the use of tubulous, section- 
al or coil-boilers, has determined to adopt 
such boilers, if suitable can be found, for a 
portion of the steam-power of one or more of 
the vessels about to be built. To this end, 
manufacturers who wish to offer such boilers 
for use by the Department are hereby invited 
to furnish plans of the same, adapted to an 
armored coast-defense vessel, on or before 
September 15, 1888. Plans must be accom- 
panied by certificates that boilers of the same 
make are or have been in successful use at 
sea or on shore. Plans showing the space in 
the vessel available for boilers, particulars 
of the duty required, and other information, 
may be obtained upon application to the 
Bureau of Steam Engineering. The _ boiler 
which appears to the Department, after 
investigation, to be the best for the purpose, 
taking into account the evaporative efticiency, 
the dryness of the steam, the weight of the 
boiler, the weight of the water contained, 
the accessibility for repairs, the ease of mak- 
ing repairs, the simplicity and’ interchange- 
ability of the parts, the space occupied, the 
ease of firing and of regulating the feed, the 
suitability for working in battery, the ca 
pability of long-continued steaming without 
cleaning, and the durability, will be adopted 
in the coast-defense vessel above mentioned, 
provided that the price, which must be stated ! 
when the plans are submitted, is satisfactory 
to the Navy Department. Such boilers at 
appear to possess merit will be tested by the 
Navy Department, if the manufacturers so 
desire, to determine which is the more suit- 
able for the purpose. Manufacturers who 
wish their boilers to be tested must furnish a 
boiler of the type of one of those proposes 
for the vessel and prepare it for test, either 
at their own works or at such place as may 
be arranged with the Department. The 
expense of the test of the accepted boiler 
will be borne by the Navy Department, and 
the cost of the fuel used in the test of the 
second best will also be borne by the Navy 
Department. All other tests must be at the 
expense of the parties offering boilers for 
competition. 
WILLIAM C. WHITNEY, 
Secretary of the Navy. 


FOR SAW MILLS, 
FOUNDRIES AND 


TANITE 


EMERY WHEELS and MACHINE SHOPS 
CRINDING MACHINES | For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., Pa. 


Or Ha ROGERS, 10: John tii WY. 
rettind Me 
9x25 in. A 

LATHE 
H [ors 


of all our 
Machinery 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 





Screw Cut 
ting Auto 
matic Cross 
Feed, etc 





Scroll Saws, 
Circular 
Saws, Lathes 
Mortisers. 

















Naval Size 10x%4x 








~o Ss Hecbanic al. Constructors} 14% in, Com 
#\—3 Electrical Architects. pete pocket 
9<SEMining Builders. | book, = Log 
o = i Hydraulic Mechanics. |sines and 
SS4ltteating, | Assayers. tangents. 
i ad OS Sanitary Chemists. Will e 
<i Military. : Scientists. | mailed on re 
zz Students. ceipt of 75cts. 
R. C. R. C. SMITH, No. 1 Breadway, N. Y. 





CASTINGS 


Of all descriptions made from Alabama Ir 
“end for estimates to 


IVENS & SON MACHINE €0., 
NEW DECATUR, ALA. 





| THE 








DPODGE 


Independence Wood Split Pulleys. 


COOKE & CO., No. 22 Cortlandt St., 
NEW YORK., 


yar Abtoc kK equivalent to over 40,000 
rom pulleys, lighter and better 
than iron, 

Read the following extract from a letter from « 

of our Customers, referring to these pulleys. 

*“P. M. BARROW, 

“Tanner, Currier and Dealer in all kinds of Roug 

“and Finished Leather. 
* Ringtown, Pa., July 19th, 185» 





* COOKE & CO., 


nb 


os “ Gents: hey are the best pulleys I « 
Saw; our stone ran so fast that the grain could pot 4 
“ down, but would fill up the eye in the stoneand when t 
“would drop in a quart or two at a time and slip the st 
“on the line shaft, and threw it off several times. | 
“there was no slip to this. I told my son we would ne 
* buy an iron pulley again. 
* Yours truly, 


“POM, BARROW 





Write for Prices, Mentioning this Paper. 











BETTS MACHINE COMP’Y 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS, 
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» PNICHOLSON FILE COMPANY, Sole afrs. of| ~ 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 
“ h HEADILY SPRUNG, In order to device in which files tnay be held for service in surface filing, and while in this con 


way with tintisual care 


MANUFACTOR’‘ 


ve, at the will of the operator, more or less convexity to the working face of the file 


a true convexity or “belly” to file sides, and in fact renders great service by 


tain 
ahabling the operator to utilize the file to its full capacity. 
SURFACE FILE HOLDER No, 4, Adapted to Hold Files 12, 13, 14 In. Long. 
5, 


and OFFICE, - - 


Mm, 36° “* 


PROVIDENCE, R. I., 


S. A. 








—E 


4 


Steam Pipe. 








THE “VOLUNTEER” 


(GATES PATENT.) 
ALL KINDS. 


—— ie oi 


ee ae | 
310.00" 
+ pt. 


Capacity . . 4 pt. | 


UP-DROP, SIGHT FEED, LUBRIGATOR, 


FOR STATIONARY ENGINES AND PUMPS OF 
LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 


$12.00 816. oo 


# pt. 





Send for Catalogtie, SOLE MANU 


NATHAN MANUFACTURING CO.., 
92 & 94 LIBERTY STREET, NEW YORK, 


FACTURERS 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 





24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








~” 


‘2 Ww 
. "“re 





THE VOLKER & FELTHOUSEN MFG. CO™ 


MANUFACTURERS OF 
LeU EEAUG Sena DIAL. PUMPS. 


77 
UTZ . 






Henry |. 


Goulds & Austin 
Denver, On 
anistee, 


M 
Adolph Settee Grand Ra ids; 
Rundle, Spence & C 


Spell, , Philadelphia; Thos. J. Bell & Co. 


cago; Kennedy & 


Montgomery, Ala i Bailey & Lebby, Charleston, S.C. 


Ce umbus Supply Co., Columbus, O.; 
H. D. Culeman, New Orleans. 


For Sale 
at 
Factory 
Prices 
by 


A. Aller, New York; Walworth Construction aud Supply Co., Boston; 
, Cine nnati: Shaw, 
Co., toledo i ; The George Worthington Co., 


Cleveland: 


Pierce Machinery Co., 
Sheriff & Ashworth, Pittsburgh, Pa. 

ich.; Jas. Jenks, Detroit, Wickes bros., East Se 

E. F. Osborne & Co.. St. Paul, 

So., M waukee; Joshua Hendy Machine ‘Works, 

San Francisco; Flynn ‘& Emrich, Baltimore; Forbes, Liddell & Co. 


; Jos. Baur, 


finn.; 


:Pond En ineer- 


Go., St: Louis and Kansas City ; UO. B, Goodwin, Norfol 
C.8. Leeds & Co., Gaetenane 


inaw : 























ROOTS’ NEW ACME HAND BLOWEk. F i f T Sh : & F 
For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable, ron oun ry 0 e river 0., 
a , 
: 2 838 E. 56th St., J N. Y. City. 
& 
a 
: Sond. 
ROG: § 
“y a 
H-HeE Ss 
ae 
Os 3 
: 6a” & 
ix z | eek 
t Sms § 
: Boas! 
> — Ss | ~] Nice Castings, Smooth and True to Patterns, 
e be Aes i of very best brands of Pig Iron. 
im 8 ae a 3 CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
s, 2 Ss 3 
4 - oe & KEUFFEL & ESSER, New York. 
- e- =| 
: =e INDELIBLE DRAWING INKS. 
Black, Brown, Blue, Green, Scarlet, Carmine, Yellow. 
The best eve luced. Have our Patent 
HA s@ ES Miu >. 17 * Ink Filler, Souk aabnuien supply ‘a pen: 
: svents soi g outside of pen-blades ; is the 
ENGRAVER on WOOD Bey cise cories tor Gatlog eae. ‘Sample 
sso ent, seve als (ot above colors), 
SANN ST. # NEw YORE: a on rotas 02 Gomme. ii ™ 
FOR MONTGOMERY & CO., 
SUBSTANTIAL, WELL MADE, 105 FULTON ST., NEW YORK, 
LOW PRICED 
| TOOLS, SUPPLIES ano MACHINERY 


20 INCh 





SOUTH BEND 





With latest improvements, Lever 
® or Wheel feed, address 


Sibley & Ware, 


DRILLS, 


Fourteen Cents. 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Iilustrated Catalogue (300 pages) mailed on receipt « 





MACHINE 
INDIANA. 


- . 


construction : 





- OMY = * 


J 
Died 










BEAUDRY’S 
Power Press 


PRESS, SHEARS 


BEAUDRY & CO, 


(Formerly of Beau- 
dry’s Upright 
Hammer,) 


Sole Manufacturers, 
Also manufacturers of 
HABD COAL HEAT- 
Room 4, MASON B’DE, 


Boston, Mass. 


16 in., 20 in. and 24in. Lathes. 

14 in., 20 in. 33 in. and 
Chucking Machines. 
DUPLEX 
hole through spindle. 
Box Tools and Dies for same. 

Improved Center Bolt Cutting M 


COMBIN 
ne single or double heads. 


AND ) PUNCH. Boring and Facing, 
movement. 
Workmanship guaranteed. 
invited, 

Power 





ING FORGES. 
BRIDGEPORT, 





70 KILBY ST., 


149 in 
Screw or Stud Machines with 
Patent Friction Head, two sizes, 24% in. and 2% in. 
Complete equipment of 


Critical 


Trains from Grand Central Depot, 
hourly ; time, one hour and thirty minutes. 


TOOLS. 


We have for quick delivery and in process of 


Turret 


achines 
87 in. and 50 in. Boring and Turning Mills, with 


Special Heavy Turret Machines, with feed for 
with trip motion for 


All from recent and carefully prepaged designs. 
inspection 


ESTABLISHED SUMMER OF 1880. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 
CONN. 


New York, 


Head 


each 





NEW EXPAND I 
Amateur’s Size. 

Taking anything from  & 
# to 1 inch inclusive. 

PROG 65052 85 ..a0 cbs OLed 


Patented Dec. 25, 1877. 





IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 


LECOUNT:s—— 
IN G 


MANDREL. 


Machinist's Size, 

PRICE 
in. $10 
1 14 
14 ee 2 ia 18 
9 “3 & go 
3 “4 & 44 


1 de++33 CO] 
“1K 


4 (with screws 
f “ ad 





Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap pile s and confusion about 
your shops. Send for descriptive cir 
culars and prices. 


ENERGY M’F’G CO., 


5 & 1123 








§. 16th STREET, - PHILA., PA. and Machine Screws, Studs, ote. 


SEND FOR CATALOGUE. 


STER MACHINE SCREW co. 











\ BOILER FEEDER / BREWERS AIR PUMP 


PUMPING MACHINERY 
FOR ALL PURPOSES. 

















iINDIANAP biS-IND 


‘DUPLEX PUMP ™ 
SEND FOR CATALOGUE 
AND PRICES. 


FIRE “PUMP 

















Send for New 





Roiler and 


“ee 91 Liberty St., 


HALL STEAM PUMP CO. 


HALL DUPLEX STEAM PUMPS. 


Catalogue. 


New York. 





Fire Pump. 





UNION STONE COMPAN 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 





are A A = 
D. GRINDING MACHINE. 


114 in. Steel Arbor. Takes Emery or Corundum 
Wheels to 20” diameter. Of this style we have six 
sizes, to suit different classes of work, from 3;’' to 
2% = Arbor. 


JOHN WILEY & SON 


= PUBLISHERS OF 
SCIENTIFIC ANB INDUSTRIAL WORKS. 
Free by mail. 





15 ASTOR PL. 
NEW YORK, 





Send for Catalogues and Circulars. 


PARK MFG. CoO. 


MANUFACTURERS 





OF 


34 
Beach 
Street, 
Boston, 

Mass. 
The Park Injector, 


EJECTORS anp JET APPARATUS. 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 


TO BONER 


FEED 








810 Walnut St., Philadelphia. 
(Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, §vo., and our other Cat slogues and 
Cireulars, che whole covering avery Seats ‘hof Science applied 


to the Arts, sent free and fr postage to any one in any 
part of the world who will furnish his ¢ address. 


NEW SELF-SETTING PLANE. 


ASE YOUR DEALER FOR IT. 
Sample sent as per Circular, 








| Fitchburg 


Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES, 





OFFICE axp W ORK, 
L3 to 21 MAIN STREET, 


Fitchburg, Mass. 


Send for Catalogue (E.) 


THE LAIDLAW & DUNN CO., 


CINCINNA'TTI, O. 









Purchasers of McGOWAN PUMP CO., 0 Fy, 
EST’D 1862. EH 
PUMPING MACHINERY ES 


FOR EVERY PURPOSE. 





“SUAGNTITAD WALVM ATAVAOKAY 
SSVud HLIM 








COWS & BENDS 


a ee 
» IRON 
BRASS and 
COPPER 


PIPE. 


:  ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN-« 
ERILES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 
NEW YORK 
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BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 
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Boilers for Export, or for Use in 


Undeveloped Regions. 
Packed for Transportation on Mule back, in Cases weighing not over 275 lbs, 
Easily erected. Self-contained. No brick work required. 


No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS. 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA, 


THE LOWE Bole 


WITH SUPERNEATING STEAM DRUM. 





°‘S’TE ANI’ 
A VALUABLE BOOK FOR EVERY STEAM USEP 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 











THOS. H. DALLETT & 60. Ses fifty years’ arog a 9g has proven 
1305 Buttonwood Street. this system of boiler to be the best in eee 
> respect. The LOWE BOILER, with all 
ee ee haneorente nts, is the simplest, best wearing 
Portable Drills, and most economical of any kind of fuel. 
Hand Drills, Send for description and histories of Steam 
Boiler Shell Drills, Boilers and Feed Water Heaters (free) to 
Light Drill Presses, | BRIDGEPORT BOILER WORKS, 
Special Machinery. BRIDGEPORT, CONN. 











SEND FOR CATALOGUE. 


PARIS INIVERSAL EXPOSITION OF 1889 


All persons, firms or corporations who desire to 
make exhibits at the above named exposition, are 
hereby notified that information and blanks for | 


APPLICATIONS FOR SPACE pt 





UNIVERSAL RADIAL, 
- RADIAL DRILLING MACHINE 


THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


mal PRICES 150 OCUPHARD 
SUNIVERSAL RADIAL DRILL CO 


CINCINNA 


W.C. YOUNG & CO., 


hil 


will be furnished by the undersigned upon applica- 
tion to the undernoted address. 
WM. B. FRANKLIN, Com‘r General, 
SOMERVILLE P. TUCK, Asst. Com’r General. 








Worcester, Mass. 
Manufacturers of 





Office of the U. S. Commission, . * 2@ 
Mills Building, 15 Broad Street and 35 Wall Street, Engi ne Lathe 3, Hand Lathes, 
mam wands. FOOT POWER LATHES, SLIDE RESTS, ETC. 


MANUFACTURERS OF 


| GEA iEARE D CHUCKS 
LATH E and D R| LL Diameter. Capacity.| = 
5 Pas 5 inch, | = 


WESTCOTT CHUCK CO.CC, 









| 105 101g * j 

Ps a } 

CHUCKS |: aM 1934 “ 
- Big ‘ 
SEND FOR CATALOGUE. | 2 ere 








TRADE MARK. 


| 
Hydrostatic ainina?, THE HORTON . 


PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 


Jacks, V alves, 
FITTINGS, 
Vault Elevators, Etc., Etc. 


WATSON & STILLMAN, 


= 204-210 E 438d Street, N. Ve 


CHUCKS 


Send for 72 page Catalogue, 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CT. 


CHAMPION INDPT. CHUCKS. 


An entirely new line of small Chucks — ~ with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D.E. WHITON MACHINE CO. 


NEW LONDON, CONN. 


LATHE oH 





Manufactured by 





THE E. HORTON & SON CO. 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue 








A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent fre 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 











EMERY AND CORUNDUM WHEELS. | 


Emery Wheel Machinery and Flint Paper. 





The HOPPED LiveSeamm Feet—Water Puriter 


(iuaranteed to Prevent Seale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD, OHIO. 


BERKEF! ELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 
Non-Conducting Covering for 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 
in bags of 110 lbs. each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St, N. Y. 


A. GIESE, Sole Proprietor. 
M ACHINE RY 
For Reducing & Pointing Wire 


Especiauy Avarteo to Pointine Wint 
Roos ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 








WwM. 





“{rade-mang 


OEE 










END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass 





aa = B 


Any Tool we make will be sent by mail or express to 
any ieienen. all charges prepaid, on receipt of price 














@ % © |" CHAS. A. SCHIEREN & CO., 
oe 0 | MANUFACTURERS AND TANNERS OF 
ee? ¢ |QAK TANNED LEATHER BELTING, 
Su Ps AND LACE LEATHER. 
Or | % £ 4Z5-S1 FERRY SrT., 
mas ' New York. 

Sik Bs 
w « of a a BRANCHES: 
ke ef ch Boston, 

: a : é |__ Philadelphia, 
QO = = f Orr 








HARDWICKE & WARE, Buffalo, N. Y. 


Artesian, Salt and Oil Well Pumps, Sucker 
Rods and Deep Well Supplies. 


WROUGHT IRON TUBING AND STEAM PIPE, 


BAILEY’S .PATENT COPPER CAP FUSIBLE PLUG 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherwise 
prevent it from melting. Capisreadily removable, permitting free inspec- 
tion. 

Highly recommended by the chief Boiler Insurance Companies of Great 
‘ Britain. Over 150,000 sold in Europe since first introduced, with increasing 
tem Sales. Highly recommended also by the U.S. Board of’ Supervising In- 
spectors of Vessels at Washington, DC; by Prof. R. H. Thurston, and (7 
many other eminent expert engineers, as superior to any now in use, and 
filing all requirements. Highly recommended also by a number of master 
mechanics, 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 
2 Ulustrated Pamphiets on Application. 233 West Street, New York City. 














WELDLESS 


Write for Circular, 


SMOOTH 
INSIDE & tH 











All goods manufactured by us are guaranteed ee. 
faction, Give them a trial on their merits. 


Henderson Bros. 


, MANUFACTURERS, 
WATERBURY, CT. 


SEND FOR CIRCULAR. 


BORING AND TURNING MILLS .f o>: 


LATHES PLANERS DRILL PRESSES = oe" 8 
F.P.MICHEL ROCHESTER N.Y. 


MACHINE TOOLS. 


Special or General, any size, for the yrenmtecteey s 
Oninae oe ce, og ay otive ©, avine and Stationa ines, 
oilers, &c., su pl many leading 
United States of Ame . 


Asquith’s Patent Radial Drills 


Onequaled by any in the World. Send specification of%e 


Springfield Glue and Emery Wheel Co., spring ld, Nae 


COATES’ PATENT LATHE ATTACHMENT FOR 
TURNING CROSS-HEAD PINS. 


This machine is new al i 
has been thoroughly teste: 
Actual tests show a say 
of over $10.00 per day over old 
methods. 

Can attach machine to 
remove it from any ordinary 
engine lathe in five minutes 
§ An ordinary shop, in buil 

/ ing engines, will save price 
machine in 3 months’ time 

An ordinary apprentice ca 
operate machine sarfect 
well, and turn out first-class 
wor 

Above fe satures guaranteed 

Send for circular and pri: 
list. 


























a, Stock of Toois ready for delivery. SALESMEN WANTED. SEND FOR CONTRACT AND BLANK ORDERS 
BAY STATE IRON WORKS 
Ww. ASQUITH, HALIFAX, England. Licensees and Manufacturers, , 
ERIE, PA. 


CURTIS RETURN STEAM TRAP 


For returning steam, 
condensed under oTes- 
sure, automatically in- 
to the boiler, under 
high or low pressure. 


Manufactured by 
CURTIS REGULATOR CO. 


Boston, Mass. 





PUMP 


Contrifugal WORKS. 
IRVIN VAN WIS, Pro 
SYRACUSE, N. Y. 
Vertical, Horizonta 
and Suction Pumps 
Capacity 100 to 40,0 


rails. per minute, Sar 
Outfits 





-umping 
Specialty. 


JROP PRESS. 


NEW HAVEN 
CONN. 





General Agencies: 
109 Liberty St., N. Y. 
G6 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
2108, 2dSt., Minneapolis, Minn. 
707 Market St., St. Louis, Mo, 
Send for Circular No. 17. 





PECKS PAL 


BEECHER & PECK, 
OF IRON 


DROP BORGINGS 6: stec. 


BEECHER & PECK, NEW HAVEN CONN. 


TRUMP CHUCK. 


The Best and Cheapest Chuc! 
made. Will hold STRAIGHT o 
TAPER Shank Detls ACCURATELY. 


8 sizes: 14”, 14” and 3¢”. 


TRUMP BROS. MACHINE co., 


WILMINGTON, DELAWARE. 


PATENT PORTABLE WRIST-PIN MACHINE. 


For turning Wrist Pins or Cross-Head Pins when 
forged or cast solid on Locomotive Cross- 
Heads. Will true up a Pin accurate and 

in the shortest possible Gane. 











Write for Prices to 























































"140 Union St., 
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HORSE TWIST DRILL AND MACHINE COMPANY, ew Beaters, Mass 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





solid and Shell Reamers, Beach’s Patent Self-C entering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILLING MACHINES. | (mereneowanesssteeugic tam 


ONLY SEVEN DOLLARS 
ALL STYLES WITH 


DEMAND THIS, PUMP 
Latest Designs and Improvements: OF YOUR OR WRITE 
For cats and prices address, 


DEALER TO US FOR PR 
BICKFORD ORILL 6O., 


UU 
— Front & Pike Sts., Cincinnati, Qn 


WILLIAM BARKER & CO.,| 


Manufacturers of 
Iron and Brass | 
Working 


MACHINERY 


; 140 & 142 E. Sixth St., 
Near Culvert, 


CINCINNATI, 0. | 


BAKER'S’ COMMON. 
SENSE OIL FILTER, 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, ne any ordinary WOINE Lethon. Hand - Lath 
man can operate success= an Raggy he _ re ht D: 
fally. It will pay for itself the Ei and Milling’ "Machin eee ed NNING, MAXWELL 
first year, if a little pains is taken nw Your. 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete. 
etc. M 

Waterford, NY. 
Manuf’r’s of 


anufactured ace for sale 
R 
FOX, TURRET 








“ 
Van DUZEN'S PATED 


WANS] O]074 aos Tie T. 


SOLE MAKERS 
CINCINNATI, 






















Send for 
iclrculars and 
prices. 











by CHAS. F. B 
223 Third Ave., 8, B.. INRA POLIA MINN 


PCED Tene % 


W. OESTERLEIN, 127 w- 24 sr. re 


aN Brass Finishers’ 
CINCINNATI, OHIO. 


POSITIVE PRESSURE OR BLAST BLOWER. 


i They are Tyeneer than any other. 
They are kqual in Capacity to larger ones of other makes. 
Very Little Power is required to run them. 
Exceedingly Simple in Construction. 
Give a Positive Blast, and will drive air through the smallest aperture. 
For Blow Pipe or Furnace they have no equal. 
MANUFACTURED BY 


GESSW EIN MACHINE CO. 
OFFICE, 39 JOHN STREET, NEW YORK. 


SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE, 


COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP. 


THE MULLER MACHINE TOOL CoO., 
8TH and EVANS STREETS, CINCINNATI, OHTO. 


L. W. Pond Machine Co. Lathes, 


Manufacturers of and 
Planers, 


lron Working Machinery. 
Drills, 
Slotters, 


Improved Iron 
Etc. 


























OPPS S 
















laners a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 


Worcester, 4, 
Mass. 
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RTA AR NN TA NEW HAVEN MANUFAC’G CO., 
New Haven, Conn. 
& $. STARRETT, JOSEPH DIXON Ch UCIBLE Co, 
Manufacturer of Jersey City, N. J,, 
FINE TOOLS, MANUFACTURERS OF 
ATHOL, MASS. ' 
SEND FOR FULL LIST. 
Gi ull 1 | slut ltlatsatlal tal utile ata | 











(View of W “a. 
Pencils, Graphite Grease, G remnite Perfect Lubrica-, 


tor. Belt Grease, Crucibles, I 


-—-THE-— 
Powell Planer Go. 
Manfrs, IRON PLANERS, 
WORCESTER, MASS, 


lumbago Facing.&c- 














~ TT CARY. & MOEN@ 












Load Speed Latnes ! 


—— & COMPANY, 


MANUFACTURERS OF 











dachinists Tools, 


AND 
Patent Friction Pulleys. 
Water St., Corner Ledge, 
WORCESTER, - 


MASS, 
OUR 


sew GATALOGUE OF TOOLS 


and Supplies =. by to any address ol receipt of Ter 
ite in quaee (for 


Chas, A. Strelinger & CO., Sve Detroit, Mich 














D. SAUNDERS SONS 


MANUFACTURE X OF a ORIGINAL 
TRADE MARK. 


PIPE CUTTING. & ait MACHINE: 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 


Send for Circulars, YONKERS, N.Y. 














2/2 
-OR QUPOLAS.FOR GES. Funnaces ‘ke. e 
EXHAUSTERS. STEAM FA 9) 
BEATERS & VENTILATING WHEELS. SJ) 


“NYY Uy we > 


r AG rs. 


ARMOUR PACKING CO., 


BULFALO® 


oe mee tL IZ 


pall Botrae FORGE co. 
BUFFALO, _ ey 
PS) Zz 


™O) CRU ic 











KANSAS City, Mo., June 11, 1888. 


Messrs. G. A. GRAY CO., CINCINNATI, OHO. 


GENTLEMEN :— Your favor of May 81st, asking us for a testimonial 
letter stating our cpinion of your planer, is before us, and in reply 
will say willingly, that we consider it the best planer we ever came 
in contact with, and heartily recommend it to 
anyone desiring to make such a purchase. 


Yours truly, 
ARMOUR PACKING CO. 
KAUFMAN, 









Catalogue, prices and photos sent upon application. 
THERE G.A.GRAY CQ. 
477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 

A very nice display of our tools can now be seen at the 
CINCINNATI CENTENNIAL EXPOSITION. 








@ 


QUICK ACTION VISES.2 








Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my ** NEW” Standard 


PUNCHES. 


They will save you time and money. 
FOR SALE BY ALL DEALERS, 


STERLING ELLIOTT, Newton, wass.| ls P. RICHARDS, PROVIDENCE, R.I. 


FRICTION CLUTCH PULLEYS AND 


‘CUT- OFF COUPLINCS 
SHAPING MACHINES 


JAS. HUNTER & SON, 


Iron and 


SOLDERIN 


Steel 
may be done without re UST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 








North Adams, Mass. 


CLAMP 





DELAFIELD’S PAT. 


SAW 





6’, 8’ and 10” Stroke. 
With Saw for Cutting Metals. Saves all the broken hack 
Adapted to All Classes of Work saw blades. In use over two years in all parts of the country. 
to their Capacity. The new Clamps have the edges beveled that hold the saw. 
-_ 3 3 Free by mail for 50 cents, Extra blades, 1-2 in. wide, 7c, each, 
Circulars Furnished, 70c. per dozen ; lin, wide, Stubs, 35e. each, Free by > mail. 


NOROTON MFC. WORKS, NOROTON, CONN. 


U. BAIRD MACHINERY CO. 


nit Taeeeae, PA. 


Mac hinists’ 
‘OOLS and 
» — SUPPLIES. 
Pattern 
Makers’ 
TOOLS. 
Boiler 
Makers’ 
TOOLS. 
Sturtevant 
Blowers and 
Exhaust Fans, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY. 


Pond Engineer ng Co. Sr. Jour, 











SEND FOR 
PRICES. 








SS —— err 






y P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Toels, 


WORCESTER, MASS. 


To Every Engineer or Machinist 


who will favor us with his address, we will be pleased to forward 
information regarding devices for economical regulation of steam. 
























0 FSCRIPTION Ooo LZ 
STEEL WIRE Of EVER’ PE TEEL SPRINGS: NEWYORK CITY 





MASON REGULATOR CO. - - BOSTON. 
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WILLIAM SELLERS & Cco., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tra Lami Austin 


Double, 
Bar, Gang, 
Twin, Boiler, 
Gate, Multiple, Belt an 
Steam-Driven 


cS Punches and Shea, 


Over 800 Sizes. 
ALSO 
Power Cushioned Hammer. 








Single, Angle. 

Horizontal, 
Spacing. 

nd 












Send for New ( Cc Yatalogue. © = 





All GENUINE 
INGOTS 8 MANUFACTURES 


REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRo NZE IN THE UNITED STATES AND OWNERS 

OF THE U.S.PATENTS. 








THE BECKETT & MCDOWELL MFc. Co., 


ARLINCTON, N. J. S. A. Beckett, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 


Having Extensive Foundry Capacity, we are prepared to contract for 


regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &e. 


Look for brand, ‘ Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH. PA. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better wore epocices, 
Insurance not increased. No ASHES or CLINK 
Correspondence Solicited. 


Continuous fire the whole day. 
F AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’! Manager. 
ALDEN SPEARE’S SONS & CO., Boston, M ass., 
Agents for E astern part of New England. 


HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio, 


S\\ BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply t 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 
440 N. 12th St., Philadelphia, Pa 

















Wood- Working Machinery 


For Chair, Furniture and 
Cabinet Factories, Box Shops, | 
= Planing Mills, Pattern Mak- | 






ROLLSTONE MACHINE CO, 








From 1-4 TO 15,090 lbs. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 


45 Water St., Fitchburg, Mass. | 
Stronger and more durable than iron forgings in any position or 
for any service whatever 


OTE E L 10,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of eve ry description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO. 
+] 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


OSGOOD DREDGE C0., Albany, N. Y. 


RALPH R, OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN kK. HOWE, Secretary and Treasurer, 
MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, etc. 





211 Race St., — 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma 
rine Boilers. also the 
**Reliable” Steam 
Trap. 

1888 Catalogue 
free on application. 


A bili 


- = _ 
— 
ne 








Combined Steam rE xcavator aaa De rrick Car. 














BEMENT, MILES & Co., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


= gh 


Manufacturers of 
“ACME ”’ 


Single &Antomatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 


=) Also Separate Headsand Dies. 
nti mc Sead for neg nee and Discounts. 


} Agents, Manning, Maxwell & Moore, New York, 


BALL AUTOMATIC CUT-OFF ENGINES. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Spa 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 
15 CORTLANDT STREET. 


FOUNDRY AND MACHINE DEPARTMENT 


HARRISBURG CAR MFG. CO. 


HARRISBURG, PA. 


a Highest Award "YS toanan 


AT FRANKLIN INSTITUTE NOVELTY EXHI! 
TION, PHILADELPHIA. 

We are operating the finest and mo 
successful Electric Light Stations in t) 
world. A change of speed not exceeding 
one per cent. guaranteed, running light an: 
loaded Send for catalogue. 


THE IRMSTRONEM ECCS WATER.GAS Toots 


BRIDGEPORT, CONN &STEAM FITTERS 











PAT. DEC, 5, 18 
PAT. DEC, 4, 1¢ 
PAT. AUG. 26, 15:5 


























N APPLICATION 


ome Ld 


Chuck, Drills, Reamers, Sorew-Flates, &, 


RAILROAD SUPPLIES. 
+* NEW CATALOCUE NOW READY. * 


PALMER, CUNNINGHAM & CO., L’d. 
607 MARKET ST., PHILADELPHIA, PA. 
PATENT UNIVERSAL SCREW-CUTTING CENTEI: 


ab i yyy uh 
Fi: i JcorrinateicutonD svRACcUSE.NY 3 
Editi tib titi titted tis { Fine Machinists? Tool, —&. Boston, Mase—Send for Circulsr 


y ower a co., TWIST DRILL GAUGE 
MACHINIST'S SCALES, 
PATENT END GRADUATION. KORTING GAS 


We Invite Comparison for Accuracy with all others, 
1 to 100 Horse Power. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, 

The Korting 
Gas Engine 


** Prejudice has deprived us 

—.of many good things.” 
is placed upon 
its merits and 


under full guar- 
antee to every 
purchaser. 





36s 








N. Y. 





ANCHOR NAIL AND TACK WORKS. 
PITTSBURGH, Pa., June 28th, 1888. 
DETRICK & HARVEY, 
BALTIMORE, Mp. 

GENTLEMEN :—We take pleasure in say ing that 
the 25"’ x 25’’ x 10 ft. Open Side Planer is a ‘Little 
Giant’ Is rigid, precise, and so handy that an ex- 
perienced man onit pronounced it as generally c apa- 
ble of doing twice the amount of work of any 36” 
x 36" he ever was on. 

its performance is entirely satisfactory, and we 
must compliment you on the thoroughness of design 
and excellent execution down to smallest details 
exhibited in its construction. 

Truly yours, 
CHESS, COOK & CO. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


OIL ENGINES. 


For’ Printers, Steam Yachts, 
pumping water, sawing wood, ] ] 

ng ice-cream, Carpenters, | | 
qpochenies. 1toSH.P. Fuel, | | , 

rosene. Neo dust. Auto - ’ ; 
matic in fuel and water sup- 
ly. _Ilhustrated Cotalogue LIMITED. 

. Mention AMERICAN 


cubs. 6O BARCLAY STREET 


SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. NEW YORK. 





APPLICATION 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over /,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rutative speeds. Highest attainable Economy 
. in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


5 "AGENTS ° We L. SIMPSON 301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill. 

a g 18 CORTLANDT STREET, N, Y. { ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 

Sole Lisensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLSSSING'S TRENEWABLE-SEAT GLOBE, STRAIGRTWAY and CHECR VALVES, 








Gruss cS 
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| Le, 
come) «NEWARKNd. “D> 


RUFACTUR ES 


pe OF 
SimpRoveo® 




























STEAM | ENGINES 
runs vanie™ 


—- TAKE 








The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special Wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. . 

We also manufaeture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier ; and Pump Governor. 


SEND FOR CIRCULAR. 


ALBANY STEAM TRAP C€0O., Albany, N. Y. 
SENSITIVE DRIiLS. 


NEW STYLES. 
GREAT IMPROVEMENTS, 
PATENTED GANG DRILLS. 


Two, Three and Four Spindles, 





eral |i 
fae 


ie ” 
OTTO’ GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 
38d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 








New York Agency, 18 Vesey St. 
OVER 25,000 


The spindles in the se drills are driven with 
asingle belt made endless, no lacing, and 
— ner pulleys for adjusting tension pro- 
vide 


TWIN CYLINDER 
“Otto” Gas Engines. 
COMBINED 
“OTTO GAS ENGINES AND PUMPS, 
— COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS, 


_ DWIGHT SLATE MACHINE C0., 


HARTFORD, CONN. 








THE HILL AUTOMATIC SPRINKLER. 


Many in use. Approved by all Stock and 
Mutual Insurance Co's. 
For Catalogues, prices or local agencies, address 


HILL AUTOMATIC SPRINKLER CO. 
COLUMBUS, GEORGIA. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AuTomatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Szwp wor CaTALoGus. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained, Sensitive Governor. 
Balanced Valve. Wigh Speed. 
Stationary Oilers. Best Economy. 


Best head made. 








Consume 25 to 75 5 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work 

















Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y¥. 
SPECIALLY DESIGNED FOR 


LIGHT BORING SCREW DRIVING &¢ _ gm i 
. EOL LL DLL 41. i 5 


; SENS 
PP. SSS 





LIGH 
BR 


r 


TNIN 
ACE 


of poe L PLATED REID 4 
ROSEWOOD TRIMMINGS $250.0, At REID. 


G 


































40 TO1, 1,000 H.P. 


“plete 
otive Power, 4 
PLANTS 

FURNISHED. 





. aor LIPS 


[Ron vere 


oe g ont! -1SSa. 


OR ENGINES 
Hig h¥i 


Lai if v1 
ressure, 
ae) ndeé patna (ny Poy ae 
TUBULAR BOILER 
GEO-A-BARNARD 


FRICK COMPANY, Buillers, 








en! 
o 





Eclipse Corliss Engine. 





ENGINES SOLD. . No more trouble — slack belts, 
itbeii slippage, uneven motion from lacings 
Paes: time lost taking up belts. j a a WAYNESBORO, PA. 

HORIZONTAL ALWAYS READY FOR USE 

“Otto”? Gas Engines. and supe nies, to any multiple spindle drill NON-CONDENSING, 
rE " made for drilling from .004 to 3-8 inch holes. 
VERTICAL SINGLE SPINDLE Drills improved. Over CONDENSING — | COMPOUND. 

**Otto’’ Gas Engines. 300 in use. Send for catalogue. 


Send for Cir. Circulars. 


E. P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 

Sole Eastern Agents. 
JOHN J. METZCER, —— 


69S. Clinton St., Chicago, 
WESTERN ACENT. 


PAYNE Hist SPEED CORLISS }+ NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel & Regulation equal to anything in use. 
y 5 1 J > 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
New York. 


A GENUINE “CORLISS.” 














45 Dey St., 
Hill, 


Boston, Mass. 


Clarke & Co., 


' 10 S. Canal St., Chicago, IIL. 





American Standard Gange & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements 


JOHN McecLAREN, 


CORLISS 
Engines, 


————— BUILDER 0F =" 











AIR 
Compressors Crescent Gauge. JAS. A. TAYLOR & CO, 
and 
BOLLERS. } 8 8 u 
7 Je 





CATALOGUE 


ILLUSTRATING 


MACHINERY 





For Working and Cutting Iron, Brass 
and Steel, 
= IS NOW READY. 
STEARNS | MF G COMPANY, Contains 420 Pages, over 200 fine Wood 
ERIE, PA. Cuts, nearly all new and made specially 


ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 


BARNHURST & DURLIN, Managers. 


= The Almond Coupling 


NEW quarter turn 

motion to replace 
fe quarter turn belts and bevel 
gears. 


7. R. ALMOND, MFR., 


for this book. 
PRICE EACH, $5.00. 


(Copies will be sent, without expense, 
all our customers, also to owners of machine 
shops, and intending purchasers, who may 
apply for them.) 


HILL, CLARKE & CO. 


156 OLIVER STREET, 


10 























r rHINERY T HAND. THE PORTER-HAMILTON, 
16 in.x42 in, Pile aner, Bridgeport, new. 
2 1 x4 ft. New Haven, fair. 
20 in.x5 ft Ames, good 
22 in.x4-5 and 6 ft. Powell, new. 
24 in. xt ft. Powell, ay 
n.x8 ft. ** each Atherton, Powell & H. & P new. 
37 in. x8 ft. bi Fitchburg, good, 
oe n.xl4ft . E mero J ct ox ad rn 
60 in. x12 ft, - G. W.& Seres, £00 
Liteaee Suihe Lathe, Freatien, rood, ~The Best Engine i in America for Senay Work. 
tl in, x6 ft. = oung, new 
n.x6 ft, = Ames, ye WILLIAM TOD & Cco., 
tin.x6 ad Zlaisde - 
lin ve eee ™ Youngstown, Ohio. 
tin.x6& ft Gap Bed, S. M. & Co., 
1) in. x6 18 ft. ‘orter, vie ; 
nef. Ames: w Sterling Emsry Wheel Co., 
I sands bid Blaisdell, ew, 
‘in. ends ft 12 ft, Brideport . ae Factory, West Sterling, Mass. 
n. x8-10-12 f vitferent Makes, . 
xB lO-laft. Different Makes, : Office, 17 Dey Street, New York. 
He ett pas Be a nee li heavy. Our Wheels for Machine Shop 
ae th 12 & 1412 Br'dgeport, new Work and Tool Grinding 
n Wages new Superior to all others. 
ai me. P ite id, ‘ Send for Catalogue just published, 
a. Drill avis, . 
23-25 28 inch Drills Bi nisde il, : Chicago Office, a South Canal St., Chicago, Ill 
25-28 32inch “ . —_— 
A U ersal Radial D nH ™ 
i and 3 Unive reel Miller, ire & Sharpe, “7 SIMONDS ROLLING MACHINE co., 
. mit v sand 6 tre oat . MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 
8 Grinde 
Sinearenearsirinders yw. a1 INCLUDING STEEL BALLS 
: 3 Surfs ace Grinde r, Brown & Sharpe, A 1. Z For Anti-Friction Bearings, of 
™ b 
. A . : . Best Cast Steel, Hardened 
Cold Rolled Shafting in Stock, Send Greend end Barsished, from 
or list. Write for what is wanted, "— poh pa pee pp nape 
E B LLAR D formity of temper, and i. asruney and 
nicety of finish warranted unequaled 
- P, U ’ SAMPLES AND PRICES ON APPLICATION, 
12 COLLEGE PLACE & 72 WARREN St. W. ¥.J SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NoOIsSsL3BsSss. 





BOSTON, MASS. 
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BROWN & SHARPE MFG. C0., 


Providence, R. I., Manufacturers of 
MACHINERY AND TOOLS. 


Description of No. 2 Vertical Chucking Machine. 
Patented August 4th, 1885. 

With this Machine from two to four times as much 
work can be accomplished in a given time as can be done 
upon an Engine Lathe, and in a much su >erior manner, 
the work being more easily trued and fastened in place, 
than upon any machine having a horizontal spindle, and 
the different tools in the turret-head easily brought into 
operation in succession, while from the perpendicular posi- 
tion of the same, the chips fall through the center of spin- 
dle of revolving table to the floor, causing no trouble by 
clogging of reamers, &c. 

it has the Capacity to take a pulley 36 in. diam., 188 
in. face, and hub of 12 in. in length, and to bore a 4-in. hole 
in same, making two or three cuts, and finish by reaming, 
without removing the tools or work. 

The Revolving Table is driven by a 5-step cone for 3- 
in. belt,and geared 6tol. Steps of cone sograded as to make 
cutting speed uniform for 5 different diameters of holes. 

The Turret has 4 holes 1 3-4 in. in diameter, and is se- 
curely clamped in position. An adjustable dog allows the 
locking pin to be withdrawn at any part of its upward 
motion. 

The Turret Siide has a movement of 21 in., and an 
automatic feed which can be easily and quickly changed 
from the finest ever needed to the coarsest required, it has 
quick return by hand, and is counterbalanced by a weight 
inside of column. 

Price includes countershaft, wrenches, &c., all. complete, 
delivered f. 0. b. at Providence, R. I. Weight, 4,400 Ibs. 


ILLUSTRATED CATALOGUE MAILED ON APPLICATION. 


WESTERN AGENT, S. A. SMITH, 


NILES TOOL WORKS, 


Hamilton, Ohio. 








se MACHINE 





TOOLS 


I OF EVERY VARIETY. 


CHICAGO, 
96 Lake Street. 





NEW YORK, 
96 Liberty Street, 


PHILADELPHIA, 
705 Arch Street, 





THE YALE 8 TOWNE MFG Co. 
NE : STAMFORD CONN 
ss fe NEW YORK CHIGAGO.PHILA.BOSTON = 


IMPORTANT TO USERS OF, VALVES. 


Owing to the popularity the JENKINS BROS. VALVES have attained, the market has been subjected 
to BASE IMITATIONS, 


One important defect in the imitations referred to is insufficient opening for inlet of steam or Fluid, 
thereby checking the flow. Purchasers of Valves should be careful to know that they are of capacity 
suited to size of pipe to which the Valves are to be attached. All Valves manufactured by 





Jenkins Bros. are Warranted Full Opening. 
JENKINS BROS., 71 John St., N.Y. 105 Milk St., Boston. 21 North Fifth St, Phila. 54 Dearborn St., Chicago. 


ENGINE LATHES, SHAPERS & DRILLS. 


= 
















15" 20" 26’ 32" < = 

Shapers. & = 

17" 19” 21°" 24" 27’" wE 

Engine Lathes. = te 

ere , rm 

20° 24” Upright Drills. m 

~ 

NUS. 3 257 28'" 32"" 40°" =e 

= Ne B. G. P. F. Drills. “© 
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LODGE, DAVIS & CO. 


CINCINNATI, OHIO. 


SEND FOR PRICES. IT WILT, PAY 


} EBERHARDT, 


Newark, N. J. 





¥ 6€1 


"1$ 3108) 171 
09 NIAYV9'3'3 
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PATENT SHAPERS. 
Sizes, 10’, 15’, 20", 25" and 80” in stock. 
ARLY 1.4600 IN UsE. 


SINIKOT ANITTI, @r ox axcx 





[THE PRATT & WHITNEY COMPANY, 


9 
«¢ Hartford, Conn.» 


SHAPING MACHINES 
MANUFACTURE With 12in. and 14 in. stroke. all 
PLANERS 


feeds automatic. 
To plane 16 in. x 16 in. x 8 ft., 
to 60 in. x €0 in. x 20 ft., with 
quick return motion. 


PILLAR + SHAPERS 


With 6 in. x 10 in. stroke. 


THE BILLINGS AND 









PRICE LIst 
—AND— 
Discount Sheet 


SENT UPON APPLIC. 
TION. 


WESTERN BRANCH: 
100 West Washington $t., Chicago, Ig 


SPENCER CO., HARTFORD, GT., U. 8. 4, 


MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 
RATCHET DRILL 


For Morse Taper Shank Drills, 
Packer Ratchet Drills, 

», Packer Boiler Ratchet Drills, 
es a= .. eee Packer Auger Ratchet Drills, 
T ye a 


i OF EVERY DESCRIPTION. 


REMOVAL. 
THE POND MACHINE TOOL COMPAKY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following : : 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; tire- 
proof two story pattern storage; blacksmith shop; 
angine and boiler houses. These buildings are ‘e- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes renaing through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 
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Gear Wheels and Gear Cutting.—1 make ¢ to 


order, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g by mail at low 


J. M. ALLEN, Present. 
W. B. FRANKLIN, Vice-Preswenr. 


J. B. Prmrox, Szoretsry. 


prices. Bevel g with perfect planed teeth. Hand Book on 
g, $1. Facilities complete. Terms reasonable. Send for cat. 
GEo. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING MACHINES 


20 in. Drills a Specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steei shafts and spindle. Gears and 
racks Cut from the solid, and have all 
modern improvements, are made by 
special machinery, and sold very low. 


Our Key-Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
Prompt shipment, both Key-Seat Ma- 
F chines and in. Drills. Send for Photo. 

















Lathes and Planers 


FOR ALL PURPOSES, 


The CG. A. Gray Co., 


477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Obio. 


-*hotographs and ‘es sent upon ¢ ication 
By and Catalogue Photograp prices sent upon applicatio 


= W. P, DAVIS, North Bloomfield, N. Y. SEE ADVERTISEMENT, PAGE 13. 


PRATT & LETCHWORTY. 
PROPRIETORS 
Buffalo Steel Foundry, 
i BUFFALO. N. Y. 


PUNCHING PRESSES, DIES. 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °°" src‘*°~ DROP HAMMERS, 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORK. 











jJ.M.CARPENTER #__ 
PAWTUCKET.R.1I. 


PEUUEOOT UEDA 





N 
GEAK AND RACK CUTTING 10 ORDER. 
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